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PROSPECTUS. 



In offering to the public a new Scientific Periodical, when several 
productions, sooicwhai similar in design, are already in circulation, it 
may he necessary to offer a few words in explanation of the general nature 
of our plan, .and of the particular characteristics by which it is entitled to 
claim a distinction frofn other works of the same class. 

TSe Periodical Scientific Ijiterature of this country consists, in the first 
place, of the Transactions of Philosophic.al Societies; in the second, of 
several Journals, d<^'oted to communications on General Science, or limited 
to its particular branches. With the former it is superfluous to say, we are 
not likely to come into collision; they are the standard receptacles of 
valualJle and profound memoirs, in which are recorded the details of 
elaborate and original researches. Our Jounial has no t^m whatever at 
becoming the vehicle of such communications. On the contrary, it is a 
distinctive character of our plan to exclude all p.apers of this description; 
and for this obvious reason, that, great as the merit of such papers may 
be, — (nay, absolute^ in proportion to the depth of their scientific 
character, )~they ’are not, and never can be, of a popular nalwre. They 
are as a scaled book to the general re;ider. 

The second class of periodicals to wliich we have alluded, are 
g6n^rally conducted with reference to the wants and tastes of the scieniijic 
reader only, and are chiefly occupied with original communications; in» 
whi/lli the details of experimental research, or mathematical analysis, are 
developed at length. It is doubtless from such memoirs, and the me'ans 
by which they arc permanently recorded, that the science of this country 
derives, its main support ; but 'such information, however /aluable, is 
conveyed in a shape l^ftle attractive to the general reader, and not calcu- 
lated to inspire an interest in scientific pursuits, or to explain the mutual 
bearings and relations of philosophic researches. 
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In making these remarks, it is neither our wish nor onr object to 
speak ill terms of disparagement of existing Journals; but^ merely to 
explain ^hat, great as are their merits, our scheme is essentially distinct 
from theirs^. AVc think it cannot he controverted, that a general^ con- 
nected^ and^ at the same time^ jiopular view^ the actual progress and 
condition of the Physical Sciences^ in a forrn accessible to the general 
reader^ is still a desideratum in o\ir periodical literature. < 

In the numerous and valuable publications to which we have 
referred, we find (for example) detailed and minute statements of 
researches in Astronomy. Now these may be thought extremely abstruse, 
perhaps unintelligible, by the Chemist or the Naturalist;’ yet the Chemist 
and the Naturalist may both be very desirous to know, in a compendious 
abstract, what is doing in the Astronomical World. Again, the minute 
details of the laboratory may appear repulsive to the INTathematiciaii or 
to the Geologist; yet they might be glad to be in possession of an accu- 
rate outline of the progress of Chemistry^ Again, although complicated 
details of processes and results, valuable in themselves, and to those 
occupied in the respective departments, may be very uninteresting, perhaps 
incomprehensible, to the ordinary reader, yet the man of general informa- 
tion, though not devoted to this or that branch of Science, may be highly 
desirous to know what is going on throughout the region of research and 
discovery. 

But, above all, the youthful disciple is naturally anxious to under- 
stand something of the advances wdiicli science is making aromid him ; 
and in the benefit of which he looks forward with the sanguine expecta- 
tion of one day participating. Hence the importance of providing an 
intclligihlc, aq^l, at the same time, correct guide ; one that shall place in 
its true light the progress and prospects of Discovery, divested of all false 
pretension, and check delusive and visionary anticipation, — thus pointing 
out the right track to which the aspirant after real philosophical reputa- 
tion must confine himself, and opening to his view, that jiroinising field 
of research accessible only to the sober and well-trained follower of the 
principles of the Inductive Philosophy. 

We have hitherto spoken of Science in an abstract point of view; 
but we beg it may be distinctly understood, that w^e mean to comprehend 
, also its Practical Application to the Arts of Civilization and Daily 
Life. This indeed will be, to the larger class of readers, probably the 
mdst interesting pqrtion of the information we are desirous of com- 
municating; and will consequently, form a prominent feature in our 
plan. Indeed, emanating as this Magazine does, from a Gallery in 
which are daily deposited, and introduced to the jpublic eye an immense 
number of practical inventions, it will be naturally directed largely to the 
elucidation of the principles on which they depend ; our Exhibition and 
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our Publication will go hand in hand, and each will bo a reciprocal com- 
ment on ^le other. 

Wo have already said that our main distinctive rule is the ^exclusion 
of all elaborate original rnemoirs of scientific researches. In^flieir place, 
what we propose to do is, from time to time, to condense, into brief 
► Essays, or Abstracts, such Accounts of the Progress of Discovery in the 
several bra&chcs of physical inquiry, as shall place, in a connected point 
of view, the labours of the different eminent individuals engaged in these 
inquiiies. We shall endeavour to assigp to each their relative import- 
ance ; and, as opportunity may arise, shall comment freely on their merits, 
or faults, as thej" may present themselves, in the exercise of an impartial 
critical judgment. In doing this, it will be our especial aim to divest 
every subject, as far as possible^ of all technicality of language. This, of 
course, cannot always be entirely accomplished ; but w^e are persuaded 
rfiat it may often be done to a great extent, with the aid of a few familiar 
and elementary illustrations, which, though 7iot 7iew in themselves, may 
yet l)c highly useful in rendering what is 7iew generally mtelligible. 

There is also, we are persuaded, front wdiat we observe of the present 
state of public opinion, great room for elucidation of the real claims which 
Science has upon public attention ; considerable need for a due raain- 
tenUnefl of its just j^etensions ; and for a powerful call upon its real 
advocates t(f vindicate its fame from unworthy and un just aspersions. Its 
connexion with th^ general advance of mankind in Improvement, Civili- 
zation, and national Happiness, is a topic avcU worthy of more prominent 
discussion than it has yet received ; and the importance of a due attention 
to Scfericc in Elementary Education, ought to be insisted on to a far 
greater extent than has hitherto been the case : above all, the higher 
claims of Physical, as connected witli Divine Truth, must be paramountly 
enforced. 

Our plan, then, is to embody these and similar topics in the shape of 
what (borrowing a |)hrasc from the Daily Journalists,) we may properly 
call a heading Article. One, or more, of such articles (qccording to 
circumstances,) •will occupy a considerable space in each number ; and 
will be exclusively origmal productions, in^ which the writer will avail 
liimself of facts and information from all quarters ; but for the combina- 
tion of his md,terials, and the remarks upon them, the writer himself will 
be sesponsible. ^ 

A second portion of our number is devoted to the bare matter of Tact 
of Scientific Intelligence. Under this department we recognise for 
convenience of arrangement, four main heads. I. Mathematical and 
Physical Science. II. Chemical and deological. III. Natifral History 
and Physiology. iVT Practical Arts. Each of these will obviously be 
understood to embrace a number of subordinate branches : and for each 
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of these brandies, we rely upon competent and able assistance for 
collecting and arranging, in the shape of Iificf announcements^ all such 
new facts as may appear of sufficient importance to rank either as 
scientific discoveries, practical inventioniS, or improvements on existing 
inventions. Under this head we wish it to he generally known we shall 
most thankfully receive the contributions of our friends, trusting always • 
that they will bear in mind the necessity of putting their information in 
such a shape as shall be conformable to the characters just laid down ; 
brief general^ and popular. . • 

It is a subject of universal complaint, that in this country we are 
very ill supplied with intelligence of Foreign Science. AVc have made 
arrangements by which we hope to do much towards remedying this 
well-founded complaint. We trust we shall be able, under our second 
head of intelligence, to give from time to' time, short notices of all the 
most valuable researches of our Continental fellow-labourers ; and \Ve 
shall avail ourselves largely of the information furnished by the Foreign 
Scientific Journals. 

A third department of our Journal will be the Tteview ; that is, brief 
notices, characterizing in few words those publications of the day which 
have any reference to Science ; but more especially those of a popular 
cast; treatises designed for the purposes of clcmcniar^ instruction : and 
those on the practical applications of Science. Under a fourth head, 
entitled Retrospect^ ^ve shall present the usual outlinevof the proceedings 
of various Scientific bodies. Whenever Science may be deprived, by 
death, of any of its distinguished ornaments, we shall endeavour fo 
discharge the duty of communicating the particulars of their liv\?s and 
labours in a Scientific Obituary, And we shall also include notices of 
a miscellaneous kind, of olyects of general interest, as Scientific Exhi- 
bitions, &c., especially as referring to any novelties introduced into our 
Gallery. 

' Such, in few words, is our plan. We are unwijling to enter further 
into descriptions of what we mean, or hope to do: w^e would* rather let 
our actual productions speak for themselves. And ha^ng merely said 
what we conceive, absolutely necessary, in the way of preface, to prevent 
incorrect impressions of our object and plan, we shall now, without fun- 
^ning the risk of committing ourselves by further professions, proceed 
practically to the task lOf realizing them, as well as we can, under* the 
emb^irassments and^ distractions whmh unavoidably attend the issuing 
of a first Number. The candour of our indulgent readers, avc feci as- 


sured, will be extended to us under these circumstances, and enable us 
to proceed with renewed energies, ^nd under more favourable auspices, 
to \\ie fairer trial of our pretensions in subsequent^umbers. 
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In an age like the present, advancing claims to a peculiarly^ enlightened 
^ character, when we observe institutions of every description devoted to 
the interests of Science, rising up and flourishing around us, — the press 
teeming with publications on scientific Subjects, — its advocates declaiming 
in a tone of the highest panegyric on its importJince, — and a profession, 
at least, of taste for philosophical studies, very generally diffused, — it 
might be a not unnatural question, Where can be the need of further 
urging the claims of Science on public attention, or devoting a new journal 
to its service ? It is on all hands admitted, that these branches of know- 
ledge have attained to an unprecedented extent of diffusion, and have 
risen to a higher level in public estimation than has ever been known, 
or perhaps, than would ever liave been anticipated in a past age. Where 
tTien can 1)0 the necessity for bringing fresh resources into play for the 
dissemination of scientific information, or for endeavouring to render it 
more extensive^ popular ? 

On a more close inspection of the ca%e, we shall, we trust, convince 
our readers that these inquiries may be most satisfactorily answered. It 
is true a great advance and increase in the diftusioii of Science is un- 
quosti(yably taking iSace, at least in outward appearance; yet, upon 
the very cir^*umstances with which the admission of the fact is coupled 
we will rest our arguni(*nt, that there needs much to be done to secure 
its real and substantial promotion. 

For let us look at some of the views and opinions which prevail on 
the subject ; 

lii the first place, there are not wanting those who denounce the 
diffusion and advance of ^:^cience as an evil of the most fearful magnitude, 
and d(*procate tlie extension of a taste for philosophical knowledge as beset 
with every si)ecies of mischief and danger, — intellectual, social, and moral. 
Tliey contend, that all serious, improving, and profitable objects of study, 
are now cast aside for the more dazzling, hut superficial theories of flimsy, 
physical speculation.,^ That these pursuits are calculated only to foster all 
overweening self-conceit; and in calling forth the independent^ exercise of 
the reasoning powers, tend directly to encourage a total disregard of all 
salutary restraints, to generate intellectual pride, and lead to the rejection 
of all control from experience and authority. Such, say the opponents, 
are * philosopljical studies, when carried on to an unlimited range of 
abstract speculation. Or, when this is not the case, then they are mere* 
mechanical pursuits, the drudgery of the lahorjj^ory or the workshop, 
utterly unworthy of a being like man, placed here ^th moral and ^iol 
qualities, which it would be his more fitting business to cultitate, and 
which would afford a nobler and more useful field of study. 

What, they a§k, are the investigation of the minute detaill^ of Chemi- 
cal combinations; wh'*t the dull calculation of forces and pressures, hut 
mere servile employments, suited indeed to the capacity of the artisan, 
and needful to the processes of the manufacturer, but low and unworthy 
objects of study to the man of liberal education. What are the “ million 
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facts,*' of which the cxpcriiii enter boasts, but a confused mass of diy 
results, utterly distasteful to a capacious an^l inquisitive mind, bent upon 
the inquiry after truths of any real moment. Mechanics may teach a man 
how to colistruct a roof, and Chemistry to dye a coat*; hut to suppose 
these worthy studies for a man who is anything above a carpenter or a 
dyer, is to degrade the character of the pursuits which befit a truly 
enlightened mind, or which can be considered as constituting proper 
topics to form essential parts of a course of liberal and sound l^ducation. 

With a certain class, and that, too, a class putting forth peculiar and 
almost exclusive claims to the character of persons of liberal, gentleman- 
like, education, we know that there exists a very jn-evalent disposition to 
treat Science not only whh indifference, but with contempt : a disposition 
to look upon it as involving pursuits of a minute and frivolous descrip- 
tion, which can only be congenial tb a very singular turn of mind, charac- 
terized no doubt by a petty kind of cleverness, at best extremely quizzical : 
a sort of genius which bewilders itself, and seeks to mystify otlu'is, Avith 
certain enigmatical speculations, extremely ingenious, no doubt, but quife 
beneiith the notice of the man of sense and of the world. The profession 
of Science is represented as full of cant and charlatanry; and the philo- 
sopher and experimenter are regarded as doubtless exhibiting wonderful 
powers of astonishing the world ' by the display of their extr.aordiiiary 
discoveries, but classed with the thousand other daily prodigies which 
are exhibited for the amusement of the polite wbrld ; and the eminent 
experimentalist, and the distinguished astronomer, ate stared at, and talked 
of, along with the unrivalled rope-tlanccr and the unpanilleled professor of 
legerdemain or of cookery. k , 

And, indeed, amid tlie various pretensions to Science, the imuihcrljL'ss 
attempts (often surprisingly successful) to acquire a scientific n«amo, aiil 
the variety of schemes and projects which dazzle the eyes of mcivby their 
philosophic assumptions, it is readily admitted hy all w'ho can look a little 
below the mere surface, that there docs prevail so large a proportion of 
vain and empty aftectation and quackery, as often to afford some reason- 
able ground for the suspicions and censures we have adverted to. 

A shallow and superficial smattering of knowledge, joined with a 
complacent self-sufficiency, sometimes deludes its possessor (but more often 
the public) >vith a persuasion of his high philosophic endovvj;nents, and 
thence, eitlicr hurries him on in the pursuit of the most visionary theories 
in Science, in the one case, or of speculations equally visionary to the 
public, however beneficial tc# himself, in the other. 

Ill-conceived and crude theories may sometimes, indeed, unluckily 
explode of tjiemselvcs, or may be provokingly overthrown at the first appli- 
cation of sound experin?.ental criticism ; and the ill-qualified aspirant after 
philosophic fame may receive a salutary check from such experience. Ilut 
if he he clever enough to shun the risk of such a catastrophe, he may, 
by due circumspection, rise to a reputation of philosophic eminence in 
the eyes of the world ; and if he know anything of his business, it will 
be hard if he cannot turn it to substantial account^ 

* These are the reproachea cast upon physical Science (almost verbatim), by an 
eminent professor, whom we will not name, in a public academical lecture, now 
printed. 
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It is clcajr, that for such unblushing pretenders to make their >vay at 
all, there must exist in the pul^^lic mind some disjposition to look favourably 
on the claims of philosophy; hut it is equally manifest, that there exists a 
great want of well-informed and correct judgment to discriminate between 
the pretensions of the quack, and the sound teacher, — ^bctwe(3ki the quali- 
fications of the loud hut shallow declaimer, and those of the retiring but 
*solid investigator. The class of works on tliese subjects which acquire 
popularity, find obtain a wide circulation, may perhaps be taken as no unfair 
test of the tone and character of the public taste and judgment. And if so, 
we fe(U c()mpelled to state our unequivocal opinion, that that taste and 
judgment greatly need not only the occasional corrective of a scientific 
censor, but the more steady and salutary influence which will arise from 
the general diffusion of a wholesome kind of scientific information ; ad- 
vantages which it must be confessed have been but very sparingly sup- 
plied hitherto, hut which it will he our anxious desire to furnish. 

In some subjects, it is true (especially those which from their nature 
hardly admit of much diversity of representation), such as Astronomy, 
IMechaiiics, &c., the authority of great names has maintained its aseen- 
<h‘iicy ; but in others, the case is very diflerent. If we take only as an 
example the single science of Geology, is perfectly surprising what a 
mass of almost incredible absurdity and ignorance is swallowed by a large 
portion of the public, wliile the sober researches of really scientific inquirers 
are disregarded, or coildomiied as visionary and even dangerous. 

hi veil within the more j)eeuliar precincts (as it were) of Science, wo coii- 
tiiinally mco*t with exemplifications of the same deficiencies and absurdities. 
Ill proof of our assertion, we could cite many instances of the childish 
trash which often yiasses current as philosojdiieal speculation, in the country 
of A'ewton, in tli(>‘ iiini'teenth century, in works sustaining a scientific 
ropu fiction, and und<'r the sanction of names really eminent in the philoso- 
jdiieal world. A very few examples may suffice. One of the most able 
and justly distinguished naturalists of the day, has seriously advanced the 
theory, that tlie races of oiiormous reptiles, whose fossil remains occur 
in stime of the older strata, arc still existing in vast subterranean abysses. 
Anotlu^r writer, in a grave pliilosopbic paper, affirms tliat a live toad 
has existed shut up^in a cavity without outlet, in a rock, ever since the 
creation. ^Philosophers without number, persist in believing, that because 
the sun's rays heat bodies in proportion to tlio darkness of flieir colour, 
therefore all other kinds of heat do so. A long theory has lately appeared, 
grounded on the principle that heat radiates ihrougli water, a fancy which, 
it scorns, not oven the clearest evidence can dispel in some minds. Tliere 
are still to be found those who claim the title of geologists, and yet deii^ 
the clearest inferences from known facts in proof^of the immense length 
of time during whicli the different formations composing the earth’s carust 
have been snccessivoly deposited and elevated. * • 

It would perhaps scarcely be credited by those who have not, as we 
have, had repeated occasion to witness it, that even at the ipresent day 
there are vast numhey§ of aspirants after the glory of squaring the circle ; 
that not many months since, a highly respectable and even learned iiuii- 
vidual, actually made a voyage across the Atlantic, for no other purpose 
than to communicate such a treasure to the British mathematicians, as 
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a solution of this famous probleni, wliicli ended in establi«jLing, by the 
clearest demonstration, that 49 are equal to^50 ! Mathematical treatises 
are published, professing to place some of the most keenly contested ques- 
tions of iitgt principles upon an entirely new and perfectly satisfactory 
basis ; whicti, on examination, have turned out little more than servile 
copies of the errors and^ obscurities of their predecessors. TTe could add 
many more examples, but we forbear, — at least for the present. We 
must pass on from remarks, intended to be merely introductory, to the 
more substantial matter of our work. Meanwhile, we think it will now 
be allowed that we have made ,out our case ; that after what avo have 
said, the necessity for such popular views of the state and progress of 
Science, as avc here purpOse to supply, and Avhich we trust are sufficiently 
explained in our Prospectus, will be generally api)arent. 

We have observed, that if by some the advance of Science is made 
matter of severe censure, and by others of ridicule, it is . because its real 
nature and pretensions are totally misunderstood. If there he not generally 
evinced a due sense of its importance, tliis only shoAvs the necessity for 
urging its claims. If, again, superficial pretensions are palmc’d upon the 
world for substantial philosophical attainments, it is because the Avorld are 
too little able to discriminate tl>em ; it is from Avant of due exposure, and 
the adoption of adequate means to enable the public to become better 
judges of such pretensions. In these respects, then, the existing state 
of things is far from being so favourable as might be su2q>osed^ to the 
substantial advancement of Science : and this consideration Avill alford a 
full justification of the assertion, that Ave still need tlie application of 
judicious measures for tlie encouragement, diffusion, ivid defence, of real 
Science, and the detection of false pretensions ; and a considerabh' aug- 
mentation of the poAvers at present Avielded by the scientific periodical ]jres». 

We thus clearly evince the necessity Avhicfr exists for the diseliijrge of 
the united offices of the advocate and the censor, — of the A^indicator of true 
philosophy, and the exposer and castigator of that AAdiich falsely usurps its 
name. The cause of real Science still needs an advocate : not a mere blind, 
unqualified panegyrist, ahvays obtruding and upholding tlie claims of phi- 
losophy to admiration and pre-eminence, but a discriminating, impartial, 
and sober supporter of its just pretensions, in opjio^tion to the narroAv, 
illiberal, and ignorant aspersions of one party; and a determined and 
fearless critic, to expose all false pretensions raised under its name, and 
all pernicious errors with Avhich the abuse of it may be associated, by 
another. The state of public opinion and prejudice to Avhich we have 
alluded, imperatively calls for such an exposition of the real character and 
objects of physical philosophy as shall vindicate its rank among tlie 
worthiest and most ennc\bling of human pursuits : Avhile the perversions of 
it- iu visionary speculation, and the abuse of it to promote more dangerous 
errorj require the severest castigation of the critic. Such defence of the 
true claims of Science, and such exposure of its abuses, it will be one of 
our main objects, from time to time, to supply ; such an extended dis- 
semination of a sound knowledge *‘of its principles as Ave have recom- 
mended, and such aids at once^to tlie cultivation of a taste for its pursuits, 
and the formation of a correct judgment on their character, is precisely 
what is the essential part of our design to provide. 



DESCRIPnON AND INTENTION OF TUB MjJDAL OP TUB SoCIK'n^ FOR THE ILLUSTRATION AND 

p Encouragement (^p Practical Science, London. 

Obverse vostilmlo of the Gallery Chemistry and Pneumatics are supplying 

of the Society ; beyond and through which , the gases, and Mechanics is presenting 
is seen the gallery its<|Jf. The inscription ! tho rotatory cylinder of lime. Legend : — 
on th(3 frieze is meant to urge the spocu- | “from union — light;” an important truth, 
lativ(‘ aii<l the young to action, and the physically and intellectually, 
fliveiitive to proof. The names of Archi- i This medal, when struck in silver, ia 
MEDKS^ind VVatt are ins(‘rtod*in tho field | presented to the president and secretaries 
as tl most eminent in Practical Science ; j of all similar foreign associations, on their 
the first, among tho ancients, the last, arrival in this countiy; to be by them 
ninong tlio moderns. Legend: — Socikty conveyed to their respective societies, as 
FOR THE Illustration AND Encouragkment an expression of congratulation by the 
of Practical Science. Incorp. London, English society to their foreign hrother- 
and the locality of the gallery. _ hoods. Tho medal, struck in bronze, is 
Reverse: — An emblematical design, re- j also presented to every member of such 
prcsi'nting the Means mid the Aim of tho ^ foreign societies, who may visit Loudon* 
society. TIu! Means — .association ; and the , The possession entitles the bearer to free 
Aim — advancement and extension of scien- ■ admission, at all times, to tl^e gallery, 
fific kiioAvledge. Tho genii of Chemistry^, | The obverse is used by the society as their 

Pneumatics, and Mechanics, are combining | common seal; and as will liavc been ob- 
and producing the c.al-oxy-hydrogen light, j servedjtjiereverseisinsertedasadistinctivo 
for •which the gallery is so pre-eminent. | mark in tho title-page of this Magazine. 

It ’ may be expected that, in this our first number of the Magazine of 
Popular Science, and Journal of the Useful Arts,* some account should be 
given of tbc Institution from which it emanates. • , 

The Gallery of Practical Science was projected in the Autumn of 
1831 , by a fi^w pidivi duals desirous to promote the intercourse between 
the cultivators of ab£.h-act Science, and persons engaged in its practical 
application; to illustrate scientific subjects hi a manner at once interesting 
and instructive; and to aflbrd to discoverers in philosophy, inventors, 
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improvers of iiiveutious, manufacturers, and individuals possessing inte- 
resting objects of virtu, tlie opportunity to, bring before tlie public tlicir 
discoveries or works of art, in an attractive and inexpensive nianiior. 

The flPishing and fitting-up of the premises occupied the period till 
the 4th of June, 1832, when the rooms were opened in the evening to ii 
numerous company invited for the occasion: on the following morning the* 
gallery was opened to the public. , The number of visitors cofitributing to 
the support of the institution, was found gradually to augment, and the 
original proprietors were thereby encouraged to extend the basis - of the 
establishment; and the most secure means of effecting that desideratum 
appeared to he a Royal fchartcr of Incorporation. 

The late Thomas Telford, E^q., the most eminent engineer of his 
age— whose name wdll endure longer than even the numerous ivorks of 
his construction, 'which have improved whilst they adorn our country, — • 
and Francis Giles, Esq., civil-engineer, were the first individuals to join 
the original projectors ; and iii answer to their united jictitioii, liis 
Majesty was graciously pleased to grant the charter, which incorj)orat(‘s 
the shareholders under the title* of ‘‘ The Society for the Illustration and 
Encouragement of Practical Science." 

Authority is given by the charter to divide the capital of 20^000/. — 
consisting of 4,000/. in money, and 16,000/. iuvcstcjd in the premises and 
philosophical apparatus placed therein — into 400 shares of 5l)/. eacli. Jt 
also confers the privilege of raising a further capital to the extent of 
20,000/., in similar shares, should the proprietors, at a general ine(;1inp, 
specially convened for that purpose, so determine. 

All contracts are to be made under the corporate seal of the s^ocic'ty, 
which, with the properties and affairs of the institution, is entrusted to 
the management of a council, consisting of not fewer tlian four, nor more 
than fifteen of the proprietors. The accounts arc required to be made u]) 
and laid before the proprietors, at least once in every year, Avhen dividends 
«f the profits may be declared. ? 

It mn^t be obvious, that 'where the arduous task is undertaken of 
accommodating a public exhibition like the present to the various tastes 
of a mixed assemblage, there will, of necessity, exist some points which 
shall he highly attractive to one class of visitors, whilst they will ho 
regarded as comparatively unimportant by others. Thus the Persian 
rope-dancer, which, with its fairy-like music and elegant movements, is a 
never-failing source of admiration to the young, may, by others, be held 
in light estimation ; unless, indeed, a love of science shall lead them to 
examine and inquire into its ingenious and elaborate mechanism. So 
also 'with tlie automaton juggler; there are, however, some other marked 
features, some central points, ^as it were, of attraction, deserving especial 
notice ; and to these we shall briefly advert. 
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Wv >yll jL'oinHieiice with the series of Magnets, which are prepared 
fur the daily illustration of soiiiie of the appearances and eft*ects of electro- 
niagnetical and magneto-electrical phenomena. The Electro-Magnet^ 
possessing neither Electricity nox Magnetism, until excited hy y very small 
voltaic battery ; it then instantly acquires an enormous powxr of suspen- 
•sion : on destroying its connexion with the battery, it becomes again 
unable to ^pport a grain. Another of the same kind, and called the 
Ferro-Electric Sphere^ arranged to show the true cause of the E!arth*s 
Magnetism. A third, is a Self-acting Electro-magnetic Machine ; in this 
also Electricity excites Magnetism, producing motion in a spindle, and by 
an ingenious contrivance, which effects an alternation in the poles, con- 
tinues this motion, and gives out an uninterrupted succession of sparks 
and shocks for an indefinite period. The Magneto-Electric Machine ^ — . 
in this combination Magnetism produces Electricity. This instrument 
Avas made in consequence of Professor Faraday’s important discovery, that 
electricity could be obtained hy means of magnetism ; and was the actual 
ojie from which, the first spark was first produced and seen in England. 
It now exhibits the spark most brilliaiJtly and incessantly, — gives an 
intolerable shock, — decomposes water, — ignites and fuses platinum- 
wire, ^c. • 

’rfcrc is also aA instrument which belongs to a department yet 
scarcely explored by scientific research, and one which we feat is too 
often ])asscd unht^ded ; we allude to an apparatus for showing the 
Compressibility of Fluids by moans of hydrostatic pressure which can be 
produced in this machine to the unprecedented amount of 30,000 lbs. to 
the stpiare inch. 

The celebrated ytcam-Gun is too well known,— and the unceasing 
interest it excites, far too generally admitted to require any particular 
notice. AV^e shall, therefore, merely observe, en paasaitt^ that a netv 
barrel has lately been added, which increases the potver and the precision 
of the instrument, j ^ 

The tlnique engine for showing the Combustion of Steel, ^s also well 
worthy the attention both of the curious or the general observer ; although 
the almost inconceivable velocity with wdiich the wheel rotates, may, 
nathrally, at the first moment excite some alarm. 

^ .iVmongst the philosophical apparatus possessed by the Society, may 
be mentioned a Ijcns or Burning-Glass of nearly four feet diameter. 
A Gal-oxi-hydrogen Microscope of great power and^ unrivalled splendour, 
constructed by Cary, with various consecutive improvements mdde under 
the superintendence of the Society ; and a Laboratory — intended to facili- 
tate the advance" of science and practical knowledge. 

Tlie Society receive for exhibition — Models of Inventions — Works 
of Art and Si^ecimens of Novel Manufacture, subject to immediate 
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delivery in the event of sale, or return on demand ; Jree from any 
charge whatever to their depositors. It alco affords every facility for the 
practical demonstration of discoveries in Natural Philosophy, or of any 
new appl^iatlon of known principles , to Mechanical Contrivances ; 
reserving only to the Council, the right of determining whether the 
productions offered arc suitable to the Institution. 

We shall, in future Numbers, refer to a class of a^aratus, for 
illustrating one of the most attractive branches of Natural Philosophy, 
namely, Optics ; but we have already exceeded our limits, and must not 
now dwxll on them : still less can Ave advert to the numerous Minerals, 
Fossils, Paintings, and other objects of Arts, or to the extensive variety 
of Nautical, Mechanical, Archit<5ctural, and other Models. Indeed, it 
would be foreign to our purpose to enter into any detailed account of the 
objects in this interesting Collection : this comes more especially within 
the scope of the Catalogue, in which the Principles of Science, connected 
with the various models referred to, are familiarly and concisely defined. 
Our only endeavour has been to throw a cursory glance^ver its origin, 
general features, and peculiar character, to bring under the notice of 
our readers its objects and its tendency, and to shoAv that it is what it 
professes to be, a Gallery for the Illustration and Encouragement 
OF Practical Science, '• 


The Society, anxious to extend the utility of the Establishment to 
the utmost possible degree, directed by an Order of Council, in Septembei, 
1 835, that a Circular be addressed to all “ the scientific and h ariied 
Institutions in the empire, proposing to furnish them Avith the descriptive 
catalogues of the Establishment, free of expense ; inviting the communi- 
cation of interesting objects for public exhibition ; and requesting any 
suggestions that the local knowledge of the Members of such Societies 
^ight enable them to make for the advancement of the Institution, and 
the instruction and gratification of the Public.” 


Number of persons VA’hb visited the Gallery in 1835, exclusiv^e of 
annual subscribers, proprietors, proprietors’ admissions, and free admis- 
sions to artists, depositors, and men of science, — 80,375. 
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Gif THE -Nature, Evidence, and Advantages op the 

INDUCf IVE PHILOSOPHY. 

I. 

The Inductive Philosophy stands forth as the distinguishing boast of 
•modern intellectual iidvancement, and the most prolific source of innu- 
merable adwintages, — mental, moral, and physical. It has opened the path 
now universiilly recognised as alone leading to the correct interpretation 
of Nature ; of that stupendous order of varied existence, and incessant 
activity of causation, with which we are surrounded and filled. It is 
justly characterized as a method framed in confoimity to experience ; and 
stands essentially opposed to those artificial systems of former ages, which 
were but the vain chimeras of minds bewildered in the obscurities of 
verbal mysticism, or deluded by the conceits of gratuitous hypothesis, 
systems which cramped all energy of thought and invention, and fettered 
aH freedom of ojiinion and discussion. By a combination of vague and 
unmeaning abstractions, involved in a pedantic jargon of empty terms, 
the scholastic disputants thought to settle the order of natural causes, 
and determine what must he the character of physical laws. From a 
few abstract, and those hfirdly intelligible, arbitrary positions, they affected 
to advance, by the mere subtilty of their reasoning powers, to a compre- 
hension of the entire system of the material universe. 

lift the appeal to» experiment and observation, and the high and pure 
physical phitesophy inculcated by Bacon, and practically followed up by 
Galileo, Newton, apd their successors, soon established the dominion of 
principles, at once more correct and rational, and better suited to the 
lipiited range of the human faculties. By the humble unpretending path 
of the inductive method, ajl the great triumphs of physical discovery have 
boon achieved ; by a steady adherence to its principles, can we alone 
expect the further extension of natural knowledge ; and so long as they 
ar<? adhered to, we can assign no limit To the progressive advance which 
may be made. And minds duly impressed with the sublimity of those 
inquiries which the contemplation of nature suggests, will easily be led to 
recognise the truth and value of the inductive method. They perceive^ 
in reference to observfition and experience, an appeal to the sole testimony 
of nature : they would interrogate her in her own language, ^and in the 
replies to those interrogatories, afforded by e^erimental results, acknow- 
ledge the only real and legitimate authority which the comprehensive 
truths and laws of the material world can be successfully elicited and 
established ; and by which simplicity and order are educed out of the vast 
ma!?s, and (as might appear) inextricable complexity of accumulated* 
plicnomcua. * 

It is not, however, our intention to go on with a mere string of encomiums 
on the Inductive Philosophy. Its claims are now generally allowed, and 
its praises held forth ; still, not unfrequently, its advocates and encomiasts 
entertain very indistinct notions of the real nature of the system they 
support. At all events, in the study of Natural Science, it must be 
allowed to be a branch of no small interesit and importance to examine 
carefully the nature of the reasonings and the general grounds of the 
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evidence^ by which experimental laws, and physical truths, are substan- 
tiated ; and this, in fact, is what is meant by the expressions so commonly 
used by writers and teachers, “ the indudtive method,” “ the inductive 
logic,” experimental evidence,” and the like. Such phrases, perhaps, 
pass currei^t by the influence of custom ; «but it will be both an interesting 
and profitable topic of investigation, if we analyze their meaning a little 
more closely, and endeavour to exemplify and elucidate the nature of oui 
convictions and inferences, in these branches of knowledge, the degree of 
certainty of which they are susceptible ; and the sources of failure and 
error to which we are most exposed in the prosecution of physical inquiry, 
without some well-grounded principles of this kind as our guide. 

AVe propose, therefore, to devote, in several successive Numbers, a 
small space to the continued portions of an Essay on the nature, use, and 
advantages of Inductive Science ; and in following out this design, without 
restricting ourselves to too formal and technical a method, our first object 
will be to examine briefly the real nature of the induclive process : and 
to illustrate, by familiar examples, wherein the most essential and cha- 
racteristic features of inductive evidence consist, as distinguished on the 
one hand from the mere evidence of our senses, and on the other from 
demonstration. • 

AVe will merely observe for the present, that although this is a part of 
the subject properly belonging to the province of our Journal, yet \vc arc 
aware it may he imagined likely to prove abstruse and dry ; we therefore 
beg to assure our readers that W'e have no intcntic^i to lose ourseVes and 
disgust them in logical subtilties and metaphysical ahstractidiis : such wo 
trust will be far from the case. AV'e shall merely entreat the patience of 
the student while we lay down a very few elementary distinctions, which 
we deem essential to a right understanding of the subject, and shall then 
proceed to those more general deductions, which will receive abundant 
exemplification by references to the actual progress which ScieiVce has 
made, or has failed to make, precisely as these great rules of inductive 
evidence, (which wc may, wdthmit much impropriety of language, term 
the logic of nature,) have been observed or disregarded. 


On the tides ; 

AND THE RECENT PROGRESS OP OUR KNOWLEDGE RESPECTING THEM. 

Among those grand subjects of contemplation and inquiry which the 
natural world presents to us, there are perhaps few at once more calculated 
to excite our curiosity and admiration, and of more practical interest, than 
the phenomena of the Tides. To witness, from day to day, at a certain 
regular succession of hours, an enormous body of water advancing by 
slow degrees, defying all barriers which may be opposed, until it reaches 
a certain elevation, and then as regularly falling hnd retreating; its very 
apparent irregularities being ^oon found to conform themselves to regular 
periods; and all this without any apparent cause acting to produce it; 
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and going on with unceasing regularity not merely in one place, but all 
over the wdrld. These, truly, ought to be among the phenomena most 
powerfully claiming our attention, and prompting inquiry into their causes 
and laws. But further, when we look at the great practical iip^ortance 
of the subject, — at the immense utility of these vast fluctuations in the 
economy of luituro, as well as in reference to the purposes of human arts, 
their importance to the navigator, and their influence on commerce, it 
becomes, beyond question, manifest how large a share of interest the 
subject ought to call forth, and with what care it would be reasonable to 
expect it sliould be investigated. Yet we shall find that, until of very 
late years, it lias been singularly ill attended to. The ancients had of ’ 
course notic-fnl the phenomena, and some philoiophcrs had thrown out 
vague surmises that the cause of it was due to the action of the sun and 
moon : but there their speculations terminated. On the revival of 
learning and science, we find several philosophers hinting at the nature of 
the cause of the Tides, though no one gave anything like a satisfactory 
explanation till Newton. He perceived at once that the phenomenon 
was, at least in its more general features, a simple consequence of his 
prinoiplt' of universfil gravitation acting between the sun, the moon, the 
solid earth, and the waters of the ocean. 

The great characteristic of gravitation is an attraction, or draAving, 
of every particle of matter in the universe towards every other particle ; 
aggregated masses, drawing of course in proportion to their masses ; and 
tlie intAsity, or dogrot in which they draw each other, increasing exactly 
in proportioA as the squares of the numbers measuring their distances, 
decrease. The sui^, being a large mass, but at a great distance, attracts 
the moon, earth, and water ; the earth attracts the moon, Avhich is 
revolving at a certain distance about it, and the water, which is retained 
in a certain degree of adherence to it, though in a certain degree free to 
move. The moon attracts the earth, as the larger mass, more than it does 
the water, which is less. If the globe were entirely surrounded by water, 
the portion of Avater next the moon AA-ould be attracted by the moon, as 
being nearest ; the body of the earth next, as being the largest ; and the 
mass of Avatcr on the other side least, as being smaller and also more 
distant. Thus there AA^ould be a rise or swelling out of water on the side, 
towards the moon, and another rise or swelling out on tlie side aAvay from 
the moon : the first mass of Avatcr being draAvn away from the^arth ; the 
earth being drawn away from the second. The sun, being at an immensely 
greater distance, has a less poAverful action, but of the same kind. As 
the narth revolves in twenty-four hours on its axis, any one point on 
its surface is 'brought once under the moon, and once into the position 
opposite ; and at each position, experiences the rise or protuberance ' 
of the Avaters just spoken of ; in other words, two daily tides, or high 
water twice in every tAventy-four hours. Such is the elementary 
conception of the matter whicli Avas developed in a general Avay by 
Newton. But though these general principles are sufficiendy simple, 
and require nothing further for their comprehension than a clear 
notion of the nature of the laAv of universal gravitation, yet, for the com- 
plete mathematical analysis of the probiein, Avhen pursu^j^ into all its 
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details^ a number of far more abstruse considerations are rec|\iisite to 
be made out and attended to. ' 

Tljis attraction of the waters towards one part, would then create, 
as Jt Were, a swelling or protuberance along that meridian of the globe 
which wai^at the-time under the influence of the cause producing it. Two 
such ridges^ as it were, would exist at opposite sides of the globe. This 
ridge^ or crest of the water, would be simply one enormous tvavc, 
extending in length fi-om pole to polo, and in breadth, a quarter of the 
earth's circumference : this is called the tide-wave. Still, supposing the 
globe uniformly covered with water, these waves would travel round the 
^obe, each maintaining always the same relative position and direction ; 
or, in other words, any tone spot in the ocean >vould, twice in the twenty- 
four hours, be elevated to the sqmmit of the ridge, and twace depressed 
into the bottom of the hollows betw’^een the ridges. The tide-wave w'ould 
move uniformly from east to w^est ; and its direction coincide with the 
meridian, if the sun and moon w^erc always in the equator. On this 
hypothesis, the phenomena would present themselves with undeviatftig 
regularity. Tlie theory would be easy to investigate upon the principles 
of gravitation, joined with those of oscillating fluids. But this is manifestly 
far from the actual condition qf things. • 

The globe is not covered with water ; nor arc those parts which are 
so of uniform depth. The sun and moon do not move in the equator ; 
but the former in the ecliptic, and the latter in a plane very little inclined 
to it. This introduces complexity into the phenomena, and great dJPSiculties 
into the application of the theory of gravitation to them, ^et a certain 
modificatioii of the simple conditions will still be preserved. A line drawn 
through all those points which are on the crest of the tide-wave at 
the same instant, is named by Mr. Whewell a co-tidal line. In the 
simple case above supposed, this line is a meridian of the globe ; but 
in the actual case of nature it is broken, contorted, and reflected into 
a variety of new and irregular directions. Still they will preserve a certain 
degree of symmetry ; in the wide expanse of the ocean something like 
uniformity will be maintained : but even here, it will be readily seen, 
that many causes must be taken into account, as operating on the course 
^of the tide, and the form which its ridge will assume in its progress. 

“The tide-w^ave," (as Mr. Whewell has admirably described it,) “by 
its motion; brings high water and low water to any place at the time when 
the elevated and depressed parts of the watery surface reach that place. 
The co-tidal lines, for successive hours, represent the successive positions 
of the summit of this wave : and if we suppose a spectatoildetached from 
the earth, to perceive the summit of the wave, he will see it travelling 
round the earth in the open ocean once in twenty-four Lours, ac<^om- 
panied by another, at twelve hours' distance from it ; and both sending 
branches into the narrower seas; and the manner and velocity of all 
these motions will be assigned by means of a map of co-tidal lines." 

If, for example, we consider the tide-wave advancing from east to 
west, it will be evident that the continents of Africa and South America 
will act as immense dams, which will arrest tfie progress of the tide, 
laid change its direction. Coming directly against those shores, and there 
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being stopped, •it will take a course along their length : it will run 
round the Capes in which they#tcrminato. The§c broken streams, as it 
were, will again meet with others occasioned *by the like obstryctions 
of other lands : their combinations, cither conspiring, or opposing, will 
produce a vast variety of irregular and complex effects, often iq^pai-ently 
variance with any uniform law ; which will again be still further 
modified by tjj^e extremely different amount of the depth in different parts 
of the ocean, and the form and structure of the bottom. Similar effects 
will result, with a much greater degree of complexity, in smaller seas, more 
broken ahd interrupted liy promontories and islands. 

Such would he the first rudiments of the theoiy ; hut Newton, in the 
developement of the vast system of universal gravitation, clearly saw that it 
would be utterly in vain for him to attempt following out the principle 
into all the varied and complicated results to wliich it led. lie contented 
himself, and wisely, with verifying all its great leading points, and leaving 
the* minuter details to his successors. Thus in regard to the Tides, he 
proceeded only to the general demonstration of their dependence on tlie 
attractions of the sun and moon, and showing in a very general way, what 
course the flow pf tlie tide would take in its daily progress round the 
globe ; but the explanation of all the details t)f the subject was bequeathed 
as a logircy of rescarcli to his successors. That is to say, all the apparent 
irregularities in the progress of the tide-wave, all the variations in the 
time of^iigli water at different places, all the particular effects of the 
obstructions opeasionedYy tlie varied forms of continents, and the changes 
in the depth of the sea, were to he examined and described ; and then 
again the theory wa? to be brought to hear upon them, so as to show 
W’liether it would afford a satisfactory explanation ; and thus the wdiolc 
scries of phenomena, not only in their grander features, but even up to 
their leaser details, be all sdsceptible of explanation on the one compre- 
hensive and pervading principle of gravitation. To this task then, New- 
ton's successors addressed themselves. The completion of the ^Mathematical 
theory was the first object of their attention. The Academy of Sciences 
at l*aris, proposed a prize on the subject, in 1740. Bernoulli, Euler, luid 
Maclaurin, coutendod for it ; and each produced essays of such sin- 
gular merit, that the tprize was divided between them. They did not • 
succeed, however, in completely delivering the mathematical part of the 
subject from all its difficulties : but these arose from the iinporfectioii 
of then existing mathematical processes. At a later period, Laplace 
applied his gig||ptic analytical powers to the sAbjcct, and in a great degree 
removed thosa difficulties. The investigation, however, was not yet 
strictly complete, or direct, though reduced to a form, in a great measure, 
applicable to the purposes of comparison wath obswvation. The analysis 
was carried to greater perfection by iMM. Fourier, Poisson, and Cauchy, 
about the year 1815. And even in 1832, the Academy of Petersburgh 
proposed as a prize-subject the complete and exact solution. 

Before this time, the subject liad attracted the attention of thuit eminent 
mathematician and zeal jus cultivator of Physical Astronomy, Mr. Lubbock ; 
and at the meeting of the British Association for the Advancement of 
Science, in 1832, that gentleman produced, at the request of the asso- 
ciation, a masterly report on the present state of our knoAvledgo on this 
VoL. I. C , 1 



18 


ON THE TIDES. 


curious and important subject, lie found that theory, though, as ^vc 
have stated, not brought to a state of abs&lute mathematical completeness, 
"vvas piuch further advMiced than our knowledge of the facts from 
obscrva^mii. In this, indeed, the deficiancy was great and singular. TJio 
question had suggested itself to the penetrating mind of Bacon : — What 
was the comicxion between the tides in different parts of the world? aiul, 
in particular, whether^ the high-water extends across the Atlantic, so ns 
to affect, contemporaneously, the shores of America and Africa? or whe- 
ther it is high-water on one side of this ocean, when it is low on the 
other? Bven at the present day are hardly able to answer this 
question with accuracy^: but it seems probable that the former idea is near 
the truth. 

The extreme practical importance of a correct knOAvledgo of the tides 
on coasts and in harbours has, in many places, led to the prosecution of 
some sort of regular observations, though mostly of a very rude kind, to 
determine what is called the eslablishmc7it of particular ports. This means 
the interval of time after the new and full moon passing tin' meridian, at 
which it is high water there ; from this the time of high watin- on other 
days is known from the age of the moon. At most po^rts, in commercial 
countries, some rude data of this kind have been long determined ; and 
it is a singular circumstance, that even up to a very late period, deter- 
minations of this kind, and rules for the calculations deduced from them, 
should have been jealously guarded as secrets by the persons c^^inected 
with the respective harbours j though it is manifest that any#observcr who 
chose, might easily i)ut himself in possession of the information. But 
their secrets were very safe : for the attention of scientific men had scarcely 
been at all directed to the comparison of theory and observation. Jt 
deserves to be recorded, that in this country, Flamsteed (the father of 
British Astronomy) was one of the first to attempt to obtain sohiething 
like accurate observations of the times of high water in the Thames. 
Observations have been regularly kept at Liverpool and some other ports 
for a number of years. Since the establishment of the London-Docks, in 
1804, a regular system of observations has been carried on there. These 
have been investigated by Mr. Lubbock, who, Avith the assistance of 
*M. Dessiou, went through a laborious scries of computations upon the 
data thus obtained, and found some remarkable coincidences with the 
mathematical theory. A full account of these researches appeared in 
the Philosophical Traiisavlioiis for 1831, Part II. He also compared one 
year s observations at the East India Docks, made Avith g]|^t accuracy by 
Captain ^stfield. But one of the most valuable and interesting features 
of that paper is the collection of such data, as to tlie time of high water 
at different parts of the world, as could be collected from different voya- 
gers and other sour(;es, and Avhich are laid down in large charts ; thus 
presentiAg to the eye a sort of map of the actual course of the tides. 

Again, in the Philosophical Transactions for 1832, Part II., a further 
comparisoif was made of theory with some observations at St. Katherine’s 
Docks, by the same gentleman ; and in Part I, fftr 1833, at Portsmouth, 
Plymouth, and Sheerncss ; and in another paper in the same collection 
for 1834, Part I., this indefatigable and skilful investigator has given a 
number of highly interesting details on fhe variations due to the influence 
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of winds, the Port of London, and has improved the calculations 

by taking into account the moonis motion in an iijclined orbit, which had 
not before been attended to. ^ ^ 

Mr. Whewoll, of Cambridge,, (whose high mathematical ability, and 
comprehensive turn of mind, had led him to the most general views of the 
relations of the different branches of Science,) had, at tlio same time 
with Mr. Ijub^ock, been turning his thouglits to the subject of the Tides. 

1 fe had foi*cil)ly remarked that “ the theory of the Tides is now in the 
state which that of the moon and planets presented about a century ago ; 
and unle'ss considerable exertions be made, it may so continue for 
many years to come. The tables of tlic planets have only acquired 
their present accuracy through the liberal encohragement of learned 
bodies, and of some of the governments of Europe : nor can tables of 
the tides adapted to the present state of Science be now constructed, 
unless a very consitlerable expense be incurred from the immense labour 
reqaiired." 

AVc have already referred to some of the systems of observations which 
have been set on foot with such praiseworthy diligence for securing the 
most accurate information on which to ground these calculations and 
tables. Tlie zeal of Mr. AV he well has animated a number of other 
observers ; and owing, in a great measure, to the circulation of notices, 
rules for observing, &c., by that gentleman, and the stimulus and 
encourajj^mciit >vhich has been given to the sul)ject at the meetings of the 
British Association, we believe that a number of a]>lc labourers are now 
engaged in the "work of obtaining data in ditferent places, which will 
contribute materially to the formation of accurate tables, and enabling 
us to verify, with some degree of precision, the indications of theory. 

Tn the Philosophical Transactions^ 1933, Part 1., appeared Mr.AVhe- 
welf s * Essay towards a fii^t Approximation to a Map of Co-tidal Lines.” 
AVc Imve already stated that a chart of this kind had been given by Mr. 
Lubbock. Even in the short interval since that time, however, so much 
had been done in collecting observations, that Mr. AN^hewcll found himself 
in a condition to give a far more complete and accurate map of the actual 
position of those lines running in a variety of irregular curves, yet all 
preserving a cei-tain degree of symmetry and dependence upon each other# 
across the surface of the ocean, and extending up into the lesser seas, 
which mark the connected series of points at which it is high water at 
the same instant of lime, as at 12, 1, 2, &c., o'clock ; a distinct line 
being laid dow^ for each hour. The forms wllich these lines assume, then 
present the track which is followed, as it were, by the continuous crest 
or Adge of the great tide-Avavc ; and it is impossible to inspect Mr. 
AVhe well's chart without having at once conveyed .to the mind a far more 
complete apprehension of the mode in which this striking effect is propa- 
gated throughout the seas, than could possibly be* done by any verbal 
description. Nevertheless, the author, >vith that caution which dis- 
tinguishes the true philosophic inquirer, has only ventured to call it a first 
approximation ; as, doubtless, future and more extensive observations 
will introduce many corrections in the details. 

From what we said at first, it will be evident that in the varied courses 
assumed by the different branches of the Tide, there must be great 
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complexity in the smaller seas, broken and interrupted hy^promontorles 
and islands ; and in none more so tha^ in those seas wliic^h surround 
the British islands. To follow out all these particulars, as far as they can 
be collected from observations in all parts of the world, and to compare 
them as Veil as we can with what theory would indicate, is the object 
of Mr. Whewell in tl^e profound and elaborate paper to which wc refe^r. 
Of these details, we shall, of course, not attempt to give any idea. The 
author has, hoAvcver, followed them up by other researches in the 
Philosophical Transactions for 1834, Part T., entitled “ On the Em- 
pirical Laws of the Tides in the Port of London;” in which he discusses 
at length, the present state both of theory and observation. 

AV"e have alluded 'to the stimulus of late given to the prosecution of 
Tide observations. At the end of his paper, in 1833, ^Ir. Wlicwell had 
suggested, that if simultaneous observations could be made on the heights 
and times of the tide for an entire fortnight or half lunation, at different 
points of the coast, the most valuable accession would be made to pur 
knowledge. The stations of the Coast-guard seemed to offer every facility 
for the purpose. Accordingly, a representation being made to that effect 
to the superintending officers of that department, it was met with the 
ritmost readiness and promixtitude. Under the directions of Captain 
Bowles, the chief commissioner, and Captain Beaufort, the hydrographor 
of the Admiralty, a plan was immediately organized, in accordance with 
which, observations at the same time were madc^at all the stati<^is along 
the coast of England, Scotland, and Ireland, unintcrruptedl^y, from June 
7th to June 22nd (1834), inclusive. These valuable observations wen* 
all reported to a common centre ; and the various calculations which then 
had to be made upon them were in a great measure executed by M. 
Dessiou, of the Admiralty. By their means, Mr. Whewell has been ablti 
to lay dowTi, with increasing accuracy, the com-se of those branches: of the 
great tide- wave coming from the Atlantic, which divides into several 
minor branches, and occasions so great a complexity in tracing out th(> 
real origin of the Tides at different parts of our coasts. These researches, 
however, throw much new light on the subject, and have enabled the 
author to pursue the comparison with theory to a far great(ir extent 
(.than he was able to do before. They fire detailed^ in the first part of 
the Philosophical Transactions for 1835. 

But for the still further prosecution of the inquiry, co-operation with 
foreign states was requisite ; and a representation to this effect having 
been laid before the Lords of the Admiralty by Captain Beaufort, the 
subject has been taken up by their lordships, and applications to foreign 
powers have been made for a combined prosecution of such observations 
in different parts of th(j world. 

At the Dublin meeting of the British Association, Mr. Whewell gave 
a public, address on ' the subject; in the course of which he dwelt with 
peculiar emphasis on the ready and liberal spirit of scientific co-operation 
thus manifested : “ In every case,” he observed, “ these applications were 
cordially met ; and there was not a maritime st^te in Europe, not one 
north of the equator, that was not contributing its assistance to this great 
work. Sweden, Denmark, Russia, Spain, France, Holland, and the United 
States, had all joined in it By the next meeting, he hoped that 
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tlie inquiries ^oi!iinencctl under tliese favourable auspices would lead to 
some valuable results.” • , 

Wc must not omit to add, that in the same address he adverted to 
an important discovery, closely connected with the theory, which Jihd been 
announced to the physical section, by Mr. Itussell, a zealous and scientific 
engineer, connected with the canal navigation of Scotland. That gentle- 
man, in the c<^rse of a number of valuable trials, on a large scale, with 
regard to tlie motion of water in canals, had discovered that the velocity 
^vith which a wave is propagtated, has a certain determinate mathematical 
relation to the depth of the water. Such a law must manifestly be of 
gr(‘at value in showing what ought to be the influence of the varying depth 
of the ocean on the motion of the tide-w'ave. 


THE JUVENILE PHILOSOPHER. 

No. I. 

Many of our younger friends arc apt to say, “ I should very much like to 
see experiments in Natural Philosophy, and to try them myself ; but 
then it will be necessary to have a variety ot curious instruments and ex- 
pensive apparatus, which are out of my reach w'C shall, therefore, devote 
an occasional page to shelving our young philosopher what a great number 
of inter^fting experimeiits he may perform with no other apparatus than 
a few of the nfosl common articles^ which are everywhere at hand, and the 
exercise of a very little patience and perseverance in learning to follow 
the directions which w'e shall give him. 

• llow to make a Prism. — Take two little bits of broken window-glass, 
and a lump of wax. After, having softened and moulded the wax, stick 
the tw^o bits of glass upon it, so that they meet together at an angle, as 
represented in the annexed sketch (fig. 1.) Where w is the wax, g and g' 


Fig. 1. Fig. 2. 



the glasses stuck to it. The end view”, or section of it (fig. 2), will show 
the angle at which they meet. Into the angle thus made by the glasses, 
put a drop of water : it wall stay there by what is called “ capillary 
attraction.*’ This drop of water is represented by d* • 

Now to use the instrument which you have made, 3 'ou should have a 
.small hole in the upper part of the window-shutter, or still bettev, a narrow 
horizontal slit, so that^you can see the white clouds or sky through it, 
when you stand at some distance from it in the room. If you cannot 
manage this, a sheet of pasteboard stuck up in the upper part of the sash 
with a slit cut in it will do. The slit should be about one-tenth of an 
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inch wide, and an inch or two long, witli very even and straight edges. 
Then holding your prisn? in your hand, (and for convenience you may stick 
7, , p. ^ a •small handle on to the wax,) place it 

* ft close to your eye, and, looking through 

drop of water, you will see what is 
g called the “ spectrum that is, a beautiful 
^ train of colours, — at one epid red, at the 
^ ^ other violet, and in the middle yellowish 

^ ^ green. To give’you a better idea of the 

position of the whole, and the 'direction 
in which to look, we subjoin another 
hgure. Here e is the eye of the spectator, p is the prism, h the hole in 
the shutter, s the spectrum. 

Now when you have tried this two or three times, you will get the 
knack of easily looking in the right direction, and will see the colours 
very bright and distinct. If you wish to make it more than a mere 
amusement, and are desirous to learn something from it, ivrite down fvhat 
colours you see, and in what order. Observe what takes place if you turn 
the prism about a little; and write that down also. Perticularly (if you 
can) get some idea of the length to wdiich the coloured spectrum cxtentls, 
compared with its breadth. Thus you may, w’ith a little practice, manage 
to compare it with some fixed object which may l)e seen by the side of it, 
by looking past the prism at the same time. Thjs, perhaps, wil?^ be dif- 
ficult : at any rate, iK'ar in mind the general appearance ef the whole ; 
and, if you can, draw a sketch of it. This will be particularly instructive, 
if you next take out the drop of 'water, and put in*’ its place a drop of 
some other liquid, — ozV, for instance. You will now sec a spectrum wifh 
similar colours ; but when you compare your sketch, in this instance, with 
the former, you will see a great difference m the length to which the 
colours are draw n out. 


And not only will they differ in this respect, but also the 'whole spec- 
trum, bodily, will be shifted into a different position ; viz., low er do'vvn 
from the hole or slit than in the former case. If you use any common 
oil this will be very evident ; but if you procure a little oil of aniseed, or 
'‘nil of cassia, it will be exhibited in a most striking Vind peculiar manner. 
With these substances the spectrum will be stretched out, as it were, into 
a very great length compared Avith that formed by the drop of water. You 
may also try a variety of other fluids. Almost every one, if carefully 
examined, will oftcr some peculiarities worthy of notice. 

But this method is not confined to fluids. There are even some trans- 


parent substances of a more solid nature, which may (with a little dex- 
terity) be used in the 'way described. For instance, a small piece of gum, 
or turpentine, may be pressed and squeezed into the angle formed by 
the two glasses, till it forms a small prism, in the same way as the drop 
of liquid did before. In this way, the jjroperties of a number of difierent 
substances ay be examined and compared. We suppose all along that 
the glasses arc kept at the same inclination to ekuch other. If this be 
altered, the length of the spectrum will be changed ow’^ing to this cause 
alone. You may try the same drop of water,, and the inclination of 
the glasses. 
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UECEI^T l^KyEARO^[lCS ON TJIE FOUMATION 
OT<’ RAIN. 

In a climate like ours, the Sciei\ce of Meteorology, and espcc^lly that 
department of it which relates to raiu^ possesses a peculiar interest. It 
li 4 d been generally understood by philosophers, that the formation of 
rain was simj|^ly due to any sudden condensation of the moisture of the 
atiiiosplierc at a great height, wJiich so condensed, falls in drops. The 

air holds always, more or less vapour in solution, in the state of an 
invisibleVlastic fluid, but if cooled to a ce^^tain degree, this is condensed 
in the form of xnsible vapour, that is, fog or cloud ; and according to 
various conditions (chiefly electrical), this is citlicr Suspended in that state 
Ijy the mutual repulsion of its particles, or they arc attracted together into 
drops of larger size, and ftill by their gravity in showers of greater or less 
force, according to*the quantity, the elevation, and other circumstances. . 

. The attention of observers has Lately been called to this subject, 
childly in consequence of some remarkable anomalies which were noticed. 
It was commonly observed that more rain falls in mountainous countries 
and elevated playes. This is explained by the circurnstiince, that the 
elevations both attract the clouds, and •from their greater coldness, 
promote the dej)Osition. It i>as th(‘rcforo a fact apparently quite 
anomalous, which was noticed in some observations of Si. Arago, that 
at the t 9 p of the observatory at Paris, the quantity of rain which fell 
was considei^bly less than on the ground, Some observations of the 
same kind, made by Dr. llcberden, on the roof of Westminster Abbey, 
compared wdth a position near the ground, fully confirmed the result. 
Tliis curious fact, bearing so strongly on the various questions connected 
witli the constitution of tJie atmosphere, and tlie formation of its depo- 
sitions* attracted the iioticc'of several observers in this country, especially 
Mr. Phillips, the able and scientific secretary of the Yorkshire Philoso- 
jdiical Society, since so w'orthily a]>pointed Professor of Geology in 
King’s (^ollcge. This gentleman had turned his attention, among other 
subjects, to that of meteorology, and found a poAverful spirit of co- 
ojicralion in otlicr individuals, connected with the Yorkshire Society, 
to assist him in carr^tiig on observations for this express object. t 

At the first meeting of the British Association, for the advancement 
of sciimce at York, 1831, the committee, amongst those various other 
suggestions and recommendations, from wddeh have emanated so many 
valuable researches and reports, adopted a resolution, “ that Mr. Phillips, 
and Mr. W. (Iray, juii., of York, be requested to undertake a seriOvS of 
experiments, on the comparative quantities of rain falling on the top of 
the great tower of York Minster, and on the groqnd near its Inise. The ' 
committee have been induced to propose this specific question, in con- 
sequence of the local fitness of the situation, and Ithe fiwnlitie^ oflfered 
for its solution by the authorities : but it is to be wished that similar 
experiments should be made elsewhere, that by jui extended yomparison 
of observations, light aiay be thro^vn on the anomalies wdiich have been 
observed at Paris, and in other places.” 

This recommendation was ably and zealously seconded, both by the 
oxei*tions of the scientific individual who undertook the experiments, and 
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the liberal co-operation of the society on whose premised one portion of 
them was to he carried ,on, and of the dignitaries of the cathedral, who 
afforded the most admirable station for the other part of the operiitioiis. 

The, local advantages afforded for sueli inquiries at York are con- 
siderable. The great valley, or rather plain, which takes a sweeping 
course through the centre of Yorkshire, from the mouth of the Tees <to 
the estuary of the Humber, and varies in breadth from fifte^sn to twenty- 
five miles, presents not a single elevation of any kind, approaching to 
more than half the height of the central tower of York Minster, which 
is 200 feet from the ground. Here one of the rain-gauges was mounted 
on a pole, so as to rise some feet above the battlements of the tower. 
It was thus in a situation to give really a fair sample of the condition of 
the free atmosphere. The local circumstances, Mr. Phillips observes, 
“ give an importance to the moderate height of York Minster, Avhich is 
denied to many loftier buildings in England* Eroili its summit, the 
course of a passing storm may be well traced from even the distant hills 
of Richmond ; and the deflections occasioned by the attraction of the 
sides of the vale, the rushing of the air, the sudden fall of temperature, 
and many other curious phenomena accompanying thq. precipitation of 
rain, may be well observed. It is, probably, to the peculiarity of its 
geographical situation, that we are to attribute the remarkable general 
regularity of the curves of mean temperature at York.” 

The other stations were at the Museum of the Yorkshire fj^hiloso- 
pliical Society ; this is situated just out of the toAvn to the West. Its 
roof is the highest point in the immediate neighbourhood ; it stands 
apart in the society's grounds. A gauge was fixed! on the roof, qbout 
thirty feet from the ground. In the grounds, at some distance from the 
building, in the centre of an open lawn, was placed the third gauge, 
sunk in the ground, having its edge nearly leVel with the grass. ' These 
gauges wore of a good yet simple construction ; and all tlie arrangements 
made with a view to ensuring the accuracy and regularity of the obser- 
vations were admirable. We speak with confidence, from having our- 
selves examined the whole, with the advantage of the ahlc explanations 
of ]Mr. Phillips, in 1834. To the unabated zeal of that gentleman, 
^;5cience owes mucli in all its departments ; but as omr object here is not 
the praise of an individual, hut the exposition of his results, we will 
only state,' that with the most unremitting diligence, aided only occa- 
sionally by some friends, especially Mr. W. Gmy, jun., of York, lie 
carried on constant observations at the three stations, obtaining carefully, 
at certain intervals, the amount of rain which had been collected 
respectively, in the three gauges. The results for an entire year oic 
■fully stated in a Report„communicated to tlie British Association, at the 
meeting of 1833. 

The^e observations establish and confirm in the most undeniable 
manner, the singular and anomalous result already alluded to, that the 
quantity of^ rain increases, by some means, during its fall, as it 
approaches the ground; being greatest at the sur&ce of the ground, less 
at a small height, and least at a greater height. Mr. Phillips enters into a 
variety of considerations with the view of accounting for this pheno- 
menon. fie commences by endeavouring to deduce some numerical 
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relation, or law, among the observed numbers : these inferences were, 
indeed, confessedly, but rough approximations in the first instance ; 
they were, however, fully such as authorized the belief of their pointing 
to some real law of nature. The diminution in the formatiojw of rain 
in the upper parts of the atmosphere, appeared to be greatest in the 
c©ld, and least in the warm months. Its relation to the degree of 
drytiess of tl^e air, or the quantity of invisible vapour suspended in it, 
was a point requiring particular examination : and the degree of dimi- 
nution was found to hold a very close and simple relation to the diyness. 

Th'e results thus obtained, enabled the author to offer an explanation 
of the phenomenon, possessing a high degree of probability: namely, 
“ that the whole difference in the quantity of rAiu at different heights 
above the surface of the neighbouring ground, is caused by the continual 
augmentation of each drop of rain, from the commencement to the end 
of its descent, as "it traverses successively the humid strata of air at a 
temperature so much lower than that of the surrounding medium, as to 
cause the deposition of moisture on its surface,*' It is not^ then, an 
increase in the number of drops, formed at loAver points in the air, but 
each single droji increases in size, like a snow-ball, acquiring fresh 
deiiositions on its surface, from the moisture of the region through 
which it passes. The drops descend from a colder region, and bring 
their temperature with them. We recognise this in the familiar obser- 
vation^ 4:hat a showier cools the air. Tlic increase takes place not at a 
uniform, bu<^ at an accelerated rate, in approaching the ground ; this is 
a general rule, though not as yet reduced to an accurate law ; but it is 
fully accounted for^ljy the above hypothesis of the mode of increase. 

The numerical results, however, yet oidy furnished general approxi- 
mations, Pesirous, therefore, of obtaining a still increasing accuracy 
in th(^e important data, ]\fr. Phillips went through another entire year's 
set of observations : the account of which was, like the former, commu- 
nicated to the British Association. This report, presented at the Edin- 
burgh meeting, gave a more decided confirmation of the increase of the 
quantity of rain as it approaches the ground : the quantities at the three 
stations being, (roughly,) in the ratio of the numbers, fourteen, nineteen, 
and twenty -five ; tke rate of increase being less in wanner weather^ 
The results were exhibited in tables, and at least, a general accordance 
with a mathematical law was observable throughout. • 

The subject excited much interest at that meeting, and considerable 
discussion took place; in the course of which, Mr. L, Howard, (well 
known for his researches on the meteorology of London, &c.,) stated, 
that fully admitting the value of Professor Phillips's observations, he 
differed from him as to the theory. His own opinion was, that the 
actual number of drops increases near the sunace, or that the actual 
deposition from the atmosphere, continues to originate new rain at all 
heights, or at least, at different heights, according to the various con- 
ditions of temperature, moisture, &c., but principally, in relation to the 
elech'ic condition of tfee mass of air or vapour ; and though he does not 
deny that each drop may acquire an accession, yet he thinks it so small 
as to be quite insensible. 

Various arguments arose on this objection. We confess for our own 
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part, the circumstance whicli appctirs decisive on the 'question, is the 
regularity with which the cflFect follo'v\[;s in numerical amount all the 
variatiems of those causes w^hicli should produce it on Professor Phillips’.s 
theorj^ whereas, we see no indication of its following any relation to 
electric action. That regularity of sequence and constant association in 
all the variations of ,onc gcneml fact with another, is, we believe, to say 
the least, the most undeniable indication of a real connexion of the two 
as physical cause and eject; the precision of these numerical laws, has 

since been still more powerfully confirmed. 

At the Dublin meeting of the Dritish Association, Professor 
Phillips presented his report of a third series' of twelve months* obser- 
vations by the same method, and conducted at the same positions. The 
preceding sets of observations having determined the general fact of the 
increase in the quantity of rain as it approaches the ground, and the 
dependence of the amount of increase on the mean iemperature of the 
season and humidity of the air, the object of the present inquiry was to 
trace more closely the precise la7v^ or rate of increase, and to compare 
the indications of experiment with the mathematical formula. 8everal 
additional precautions were now employed to guard against various 
sources of fallacy, which might be imagined likely to *afl‘ect the results. 
Tlie calculations founded on these observations, combined with those of 
preceding years, led to the following general results: — 

1. The continual augmentation in size, of every rain-drop as it 
descends towards the earth through the stmta of* the atmosphere loaded 
with vapour. 2. That this augmentation increases faster than in the 
simple increase proportion of the distance from the gii»und. 3. 'I'lia^ the 
rate of this increase varies at different seasons, and in a certain deter- 
minate relation to the mean temperature of the season. 

The mathematical laws of these facts aje combined in one ‘simple 
algebraical formula, which is found to represent very accurately the 
numbers actually observed. Thus Professor Phillips has suggested to 
us, a sort of philosophical history of a rain -drop ; from its birth in the 
upper regions to its burial in the earth. And it is an instructive history, 
as it reveals to us the condition of the atmosphere through which the 
^op has taken its course, under the combined ixiluence of the tem- 
perature, the quantity of vapour suspended in the air, the varying 
currents of the atmosphere, and other circumstances which contribute 
to the formation of rain. 

These observations, however, it must be remarked, apply only to 
one locality : certainly a very favourable one for such observations. It 
becomes au extremely interesting inquiry to those who value the jm*o- 
motion of a knowledge^ of the constitution of the atmosphere, to have 
similar observations repeated at various other stations. We believe the 
British Association have organised some system by which such obser- 
vations may be set on foot in different parts of the kingdom. But it is 
manifestly, a class of observations in which persons without any profound 
scientific attainments, with only a little perscvcra}j,cc and accuracy, may 
do much for the advancement of experimental knowledge. For full 
details, we refer those interested in the subject, to the several volumes of 
the Reports of the British Association. 
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STEAM AND GAS. 

Among the physical agents which, hy stimulating our curiosity in the 
examination of their qualities and habits, are wisely appointed to^nTinistei* 
to our necessities and our enjoyments, there are none, perhaps, which 
have exercised the ingenuity or tested the patience; of man with happier 
results than floater and coaL 

Steam and Gas furnish decisive and beautiful illustrations of what 
untiring perseverance is capable of accomplishing. They exhibit some 
of the elements of nature brought into a state of combination that fits 
them, if left uncontrolled, to spread terror and death; but when under 
proper management, we behold them in such a Itate of subjection, that 
it may literally be said “ a little child may lead them.’* 

So intimately associated are steam and gas with our own age and 
country, their prcq)erties and capabilities occupy so large a portion of 
public attention, in almost every part of the civilized world, that we think 
we cannot introduce more interesting subjects for contemplation, than are 
suggested by some of the modes of employing the one and of preparing 
the other. All ^fiat we intend at present is a few general remarks. Let 
these he viewed as introductory to more elaborate accounts. 

The active properties exhibited by steam, and by which it is so 
eminently adapted for a motive power in machinery, arc due entirely to 
heat, it is not worth while to attempt a solution of the question, What is 
heat? T)ecau^ wo believe the endeavour would be only a waste of time. 
Heat may be an elementary substance, existing, in some cases, inde- 
pendently of mattA*, or it may be merely a condition of matter, and 
inseparable from it ; yet influencing its forms, and producing in it changes, 
with a deg^-ee of certainty, that is equalled only by its extraordinary 
energies. From what we inow of heat, by its effects, we may afiirm that 
it is a highly-refined, an all-pervading, and an irresistible agent. It is 
known to us only as it is combined with the diversified forms of matter, 
and we know nothing of matter unassociated with heat. With this 
ignorance respecting the nature of heat, it seems we must at present be 
contented. 

Steam is water4n a very minutely divided state ; by which division ip 
is capable of containing, and of carrying along with it, under particular 
circumstances, to any required distance, a greater quantity cf heat than 
when in its ordinary state as a liquid. But whilst this capacity for heat, 
as manifested by water in a state of vapour, is one cause of its groat 
utility, it possesses another peculiarity not less important, namely, the 
facility with -which a certain portion of the heat may be separated from 
the water with which it had been temporarily combined; the steam, by 
a very simple expedient, instantaneously assuming the liquid form, and 
the heat as quickly disappearing, and taking up its abode in soma other 
material. 

Heat and water, then, are the primary sources of motion in those 
wonderful combinatioiis of machinery denominated the s^ieam-engine. 
At no very distant period, it will be our business to show how these 
powerful agents co-operate in producing those results which, whilst they 
excite our admiration, should also awaken our gratitude. 
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STEAM AND GAS. 


Turn we now, for a few moments, to gas, which, Hkfr steam, owes 
its existence to heat. In a general sen^c, gas implies those substances 
which retain the aeriform state under ordinary circumstances of tempera- 
ture and^ pressure. We shall limit opr observations to coal-gas; that 
being the material to which we alluded in a former part of this paper, 
and which is now so /ixtensively employed as a medium of artificial light 
in this country, in many of the principal towns on the Continent, £ind in 
the United States of America. 

We mentioned above, as a valuable property of steam, that a part 
of the heat it contained could be so easily separated from it ; entering into 
some other material, and leaving the water as it found it, that is, in the 
liquid state. A propelfty the very reverse of this is possessed by coal-gas. 
The infiammablc and luminous* elements which enter into combustion 
with heat, in the formation of tliis curious substance, retain so firm a 
grasp of each other, if we may be allowed the expr^sion, that neither 
cold nor pressure of any ordinary kind will separate them. Hence it is 
that gas may be stored and kept ready for use, and transmitted with 
certaiiity, both as respects time and quantity, to any distance from the 
place where it is produced. To those who have never thpught much upon 
this subject, it may appear strange that a part of the heat, and conse- 
quently, of the light, emanating from gas, burning several miles distant 
from the manufactory, is the very same heat and light which, a few hours 
before, had been produced by the combustion of coal or cokef^ Such, 
however, is the fact. The heat arising from the ignited,, fuel passing 
through the retort, and combining with certain elements in the coal, 
constitutes gas. That gas, whether stored for use, oi'immediately passed 
into the mains, finds its way, in a little time, to the burner, — it may be 
in a street-lamp, a shop, or a drawing-room; but wherever it makes its 
appearance in a state of ignition, it there yields up a part of the ^eat it 
received at the manufactory; its elements are transformed, scattered 
hither and thither, and are thus prepared for new combinations in the 
economy of the universe. 


^ LEVELLING. . " 

SIMPLE ANfi EFFECTUAL MODE OF DETECTING EBItORS IN LEVELLING 
OBSERVATIONS. 

In the best modem levelling-staves, as for instance, those for which a 
Telford medal was awarded to Mr. Gravatt, C.E,, last .year, by the 
Institution of Civil Engineers, the observation is at once read off by <:he 
, surveyor, instead of beipg reported to him by the assistant ; a saving of 
time, and a diminution of the sources of error, are the consequence. But 
still, if a jsurveyor, on*'the conclusion of his field-work, suspects an error, 
he has no other means of discovering the place of the error, or removing 
the sui^iciqn, but recommencing the survey and repeating part, probably 
the whole, of his obsenrations. A very valuable suggestion has been made 
by Mr. Heniy E. ScoU, which, if adopted by a surveyor, would, almost to 
k certainty, enable him, by merely referring to his field-book, and without 
repetition of a single observation, to detect the place of the error, and 
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correct it; orf iif case of there being none, to restore his confidence in his 
observations and final result. Mr. Scott's practice is to have the fiont 
side of his levelling-stafiF graduated from the bottom as usual, and pointed 
in black and white ; but, in addition, he graduates the rear-sid^ of his 
staflF, and paints it in red and white. This red graduation is in the sub- 
divisions the same as the front one, but the position end numbering of the 
principal divisions are different: the first principal red division being 
made at 0 ^5 ft. from the lower end of the staff, and numbered III.; the 
next above, IV., and so on. Both sides of the staff are to be read off at each 
observation ; and it is evident, that two very different heights of each 
observed point will be recorded ; that from the red side being constantly 
2*25 ft. higher than that from the black or the true one. A difference so 
wide, that the memory can never act disadvantageously in reading off the 
quantities on the two sides. An error in the levels can, by this mode of 
registering, be detcitted by a single glance; for the surveyor has simply to 
ascertain the place where any two observations of the same point have not 
the regulated difference. If no case of this kind occurs, there arises a 
feeling of confidence in the accuracy of the whole level-survey, which 
can scarcely be sicken. 


EXPJHIIMENTS 01^ THE CIRCULATION OF THE BLOOD. 

By PROFESSOR IIERING, op Heidelberg. 

From the very first Hour that the circulation of the blood Mras suggested, 
to the present dfiy, — during the period of doubt and examination whicli 
nalurally followed its public announcement; and in spite, as it were, of 
the searching investigations'of modern anatomy and physiology, not the 
slightest suspicion seems ever to have crept in, that the velocity of the 
circulation did not depend upon the rate of pulsation. No connexion of 
cause and effect appeared closer or more legitimate than this. Analogy . 
furnished the most decisive instances to support it, when any were wanting; 
and the possibility of this connexion being dissolved, appears never to have 
entered the brain of ai^ observer. That the pulsation of the heart and • 
arteries, and the velocity of the circulatory motion, were at all times 
exactly proportionate, — that the heart was the agent, and its contraction 
was the only cause, of the sanguineous circulation ; and that it acted upon 
the blood, as a forcing-pump does upon any other fluid, was the belief and 
the language of the greater number of physiologists of the past and of the 
present time. The simple denial of a fact so apparently true, and so 
generally admitted, if it came from a person of in^lligence and veracity, 
would be startling; and the attempt to reduce it, at once to a “ vulgar 
error,” would be considered quixotic and absurd. * Professor dlerlng, 
either by acute observation, and true philosophic indifference to all theories, 
however old and extensively received, or by some accidental circi^mstances, 
has, however, suspected ithe truth of the notion; he has proceeded from 
suspicion to experiment, and has arrived at results which, to say the least, 
throw great doubt upon, if they do not entirely disprove, this supposed 
relation between the pulse and circulation. 
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CIRCTTLATION OF THE BLOOD. 


The Professor, in his experiments, operated upon hoi^s, generally in 
a healthy state. The animal was permitted to he free, in a proper place 
for thfs purpose, and the jugular vein on the left side was* opened, and 
substances introduced whose effect was to excite respiration, and accelerate 
the pulse. When the acceleration had arrived at a certain point it was 
noted; an alkaline solution was then injected into the opposite jugular 
vein, and care taken to collect, every live seconds, specimens of the blood. 
The number of seconds which were necessary for this solution to travel 
through the system, from one jugular to the other, was considered a 
measure of the velocity of tlie circulation. 

A series of forty of these experiments are recorded in the following 
table, with a statement of some of the means used. 


No of 
£xf)cri-| 
ment. 


State of the Animal. 


Means employed to accelerate 
the Pulse. 


Number of 
Pulsations 
per Minute. 


Velocity of 
Circulation 
in SocoDiU. 


8 

9 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 
21 
22 

23 

24 
26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Healthy. 

Do. 

Extremely feeble. 
Healthy. 


Division of the 1 
spinal marrow, j 
Healthy. 

Very feeble. 

Healthy, 

Very feeble. 

Lean. 

Healthy. 

Very feeble. 
Healthy. 

Do. 

Pleuritic. 

Healthy. 

Do. 

Do, 

Asthmatic. 

Tetanus. 

Cerebral inilamma- 
Feeble. [tion. 
Do. 

Colic for the last 1 
two days. j 

Healthy. 

Do. 

Feeble. 

Very feeble. 

Do. 

Feeble. 

Torpid. 

Died after Inf: dis- \ 
tilled water. 
Fallen. 
tDo. 

Do. feebler. 

Ve^ feeble. 
ABtbmatic. 

Do. 




Inf us. Tinct. veratr. 
Do. 

liif. Ammon. 

Do. camphor. Spirit. 
Bled 11 Ihs. 


Inf. warm distilled water., 
Bled lOUbs. 

Inf. Spirits vin. 

Do. distilled water. 

Bled 22 lbs. 


Inf. Ammon. 
Do, ordinary. 


Inf. Ammon. 


Bled 15^ lbs. 
Inf. ordinary. 


InC Morphine. 
Do. Spirit, vin. 


64 

120 

80 

120-t-72 

64 

80—88 

Convulsive 

pulse. 

32 

80 r 

64 

^ 2—96 

56—68 

72 

96 , 

06 

36—40 

72 

48—52 

48 

28—36 

36—40 

60 

|i 104—112 
60 
120 

80 

40 

80 

64 

32—36 

68—72 

66 

56 


40 

40 

38 

36—40 

40 

40 


25—30 

30—35 ~ 

35—40 

60—55 

30—35 

20—25 

1-45 — 50 

^5r~30 
45—50 
35—40 
20—25 
35—10 
40—45 
20—25 
25Tr-30 
30—36 
25 — .30 
16—20 

25— 30 
40 — 45 
15—20 
30—35 
30—35 
15—20 
20—25 

30—35 

26— 30 
25—30 
20—25 
20—25 
40-^45 
30—36 
30—35 


36—40 

36—40 

35—40 

50—65 

20—25 

26—30 
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The iiisi^3c^ion of the preceding table will generally excite surprise, 
at the disproportion which it Allows to exist between the rate of the 
pulsations and the velocity of the circulation. The circulation in its normal 
state, in a healthy horse, is completed in 20 — 25 seconds. Bitff, taking 
into consideration all the circumstances of age, sex, and size, it may be 
cc^isidered as a general rule, that it requires 20 — ^ seconds to accom- 
plish the circuit. In the forty experiments of the table, the velocity in 
three exceeds the mean, and the time is shorter than the rule ; in fifteen, the 
time and^the velocity are about the mean: and in the remaining twenty- 
two experiments, the velocity of the circulatory motion is more or Jess 
diminished, and the time consequently longer. Iq the thirty-fourth, the 
time was 00 seconds, or to speak more correctly, the circulation had 
nearly ceased. 

The result drawn from these experiments by Professor Hering is, 
l/fat the circulatory motion has no relation whatever to the number of 
pulsations. In confirmation of this opinion it may be observed, that in 
three pairs of the above experiments, the number of pulsations being the 
same, the times of circulation are different ; in nine other pairs, the times 
of circulation are 4;hc same, but the number of pulsations is doubled; and 
in four jiairs, where the times of circulation* are the same, the pulsations 
are even trebled in number. Irregularities so great and varied as these, 
are far l)cyond the range of variation permitted by Nature, in any of her 
laws hiilferto observed. * 

Further inquiries into this very curious subject are now evidently 
necessary; and probably it will not be long before the remarkable and 
apparently paradoxical discovery of Professor llering will be confirmed, or 
}ii«i mistake, if he has fallen into one, be explained. 


ON BORED WELLS. 

Tins convenient, wc may say elegant, method of obtaining good water 
from great depths, without the labour of lifting it, is spreading extensively 
in France, principally 6wing to the enlightened and patriotic exertions of 
MM, Arago and Hericart de Thury. The first, by his writings on the sub- 
ject, and his successive notices of the works as they are executed, excites 
and keeps alive the attention of the whole French nation. 

For the same purpose, with regard to ouf own country, we shall, at 
all times, be gratified by receiving and publishing, correct and detailed 
accounts of Bored Wells, executed in England, &c. Cases of supposed 
failure in these attempts, where all the circumstances are known, would 
be as acceptable as those of success. Hints might be suggested for pro- 
ceeding again with a prospect of arriving at the desirM object ; or, if this 
is hopeless, the facts might be recorded and useless expenditure prevented 
in future similar auses. In preparing the accounts, attentiqu. should 
always be paid to the kmd of strata passed through, their thickness, dsc. 
The locality of the well should be accurately described, its contigtdty to 
river, mountain, sea, lake, &c,, or the contrary. The waters of infiltration, 
(land-springs, dec.*) should be noted; and the supply, qualities, tempera- 
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ON BORED WELLS. 


ture, and permanent elevation of the water finally obtdined, should be 
very carefully observed ^ind described. ® 

4^moiig the more recent instances of success in well-boring in France 
is one not far from the bank of a idver, in a meadow belonging the 
Chateau de Cange, about three miles from Tours. The water was found 
at 425 feet deep, and the supply is about 560 imperial gallons per minute. 
At Elbeuf, two wells, contiguous to each other and to the river Seine, 
have been bored to nearly 500 feet. They arc remarkable for the 
volume, purity, and high temperature (61° Fahr.) of their waters. In 
twenty-four hours after a storm, or violent rain, one of these wells becomes 
troubled, and its water issues turbid with clay or sand, precisely like that 
of the Seine after heavy rains. As the bore of this well proceeded, several 
lots of very minute eels floated out from it : many of them were caught alive 
and sent to Paris. A M. Dieu has lately announced to the French 
academy, that he is occupied in endeavouring to use ^team-power as an 
agent in this art. 

In a well lately bored in one of the abattoirs (public slaughter- 
houses) of Paris, the depths and thicknesses of the strata were care- 
fully noted ; and M. Arago himself examined the tomperature of the 
water obtained: at 815 feet deep, he found it to bo 684 ® Falir. The 
engineer was prepared to have gone down to 1 300 feet, but having pierced 
through the bed of chalk under which was found the water at Elbeuf, he 
desisted at the depth of 815 feet. From this c^epth the watc^^rose to 
within 16^ feet of the surface. • 

If now we look on the other side of the picture, and regard the 
failures in France, we shall find a case the most remarkable for the extent 
of area over which unsuccessful attempts have been made, in the valjey 
of the Garonne. From Toulouse to Bordeaux little hope is now enter- 
tained of profiting by wells of this kind. 'At Toulouse, the bbre was 
carried down about 780 feet, being 282 feet below the level of the Medi- 
terranean, and abandoned after a cost of above 1100/. At A gen, at the 
depth of 400 feet, a series of calcareous earths, &c., similar to what had 
already been passed, again commenced, and the undertaker gave it up in 
despair. In Bordeaux, they bored through strata, &c., very like what had 
' been met with at Toulouse, and not having met With water at 670 feet, 
it was deemed useless to proceed. Four other bores in the neighbouring 
department of La Gironde, were also unsuccessful ; in one only did water 
appear. These repeated failures have naturally indisposed the inliabitants 
of this quarter of France t6 further attempts. A considerable addition to 
the geological knowledge of this part of the kingdom has, however, been 
obtained ; and among the facts collected by M. Boisgeraud, there is one 
• result relating to thei temperature of the earth, from 30 feet below the 
surface down to 340 feet, which deserves to be recorded. The mean of 
seyen observations, each of twenty-four hours’ duration, was found to be 
2|° Fahr. for each 100 feet of depth: an increase which accords with 
that which is generally admitted. 

The first bored well executed in the empirt of Russia, was recently 
and successfully completed at Riga. 
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A POPUJ.AH COURSE OF ASTRONOMY*. 

I, 

iNTBOpUCTION. 

There can have been no period in the history of mankind, in which 
th#y did not behold, mth a desire to comprehend them, the changes 
which arc daily taking place in the face of the heavens above them ; and 
there can have been none in which they did not perceive these changes 
to sympathize with others in the surface of the earth around them. He 
who looks out upon the heavens, beholds a canopy spi'cad forth like the 
half of a great sphere, of which he appears to oegupy the centre. In 
the day-time, when it is of the colour of azure, — the hue of light in 
which his perception of its existence is most pleasant to him, — the sun 
daily takes his course, in a zone, across this fair canopy, “ like a giant 
that renews his stfength.^' As night approaches, the curtain of the 
heavens gradually loses its transparent azure tint, becomes opaque, 
darkens, and at length it is black as sackcloth of hair; then come 
the millions of the stars, and are strewed like gems upon its surface ; 
and in her season, the moon walks forth in her brightness, and holds 
sway amid the dreary watches of the night. ' These dally changes in the 
heavens appear to have but little relation to the changes of vegetable life, 
but over the whole of the animated creation their power is absolute. The 
song of tile birds becomes mute at nightfall, and again wakes only to 
welcome the iietuming sun. The beast lies down in the forest, the 
reptile crawls to his lair, and man himself sinks under the mysterious 
influence of the changing heavens ; and returning to that state of oblivion 
out of which his birth first brought him, he stretches himself out to 
sleep. Such k the experience of a day. That of a year brings a still 
further knowledge of the wonderful sympathy between the changes in 
the heavens above him, and those in the things around him. He sees 
the sun not daily to describe the same path in the heavens, but at one 
time to travel obliquely across them in a higher, and at another time 
in a lower zone, so as at one time to have a longer course to run, and at 
another a shorter ; and thus at one time to give him a longer, and at 
another a. shorter day.^ This change in the elevation and consequent 
length of the sun's oblique path in the heavens, he soon perceiyes to be 
coupled with a change in his own perceptions of the intensity of heat 
and cold ; when the sun’s path is lowest or most oblique, he is colder 
than when it is highest.' And not only do his* own feelings sympathize 
with this change, but all nature around him. The hand that covered the 
beast*of the forest With a coat of fur^ now thickens its garment. The 
bird, whose path is fk-ee in the heavens, now guided by a spark of that 
, intelligence which called it into being, becomes conscious of the existence 
of a wanner sky in some remote unseen region of the earth, and seeks 
it< The green herb withers, the blossom^ dies, the leaf becomes sapless, 
and falls to grdtchd. Ii^ it possi|>i^^ that he who beholds these 
changes ntid w^o is thus' deeply interested in them, who 

cannot but' see they are ^ bomad’ together as by a chains and 

* This eoane wiU be miceeeded by similar <mes on oilier subjects. 

VoL. L - • D J 
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made to sympathize with one another, should not scehi to trace out 
still more of the mystery of their unioF, to know more of its nature and 
law'Sf and to unravel its cause. 

Man is necessarily, and from the very mode and nature of his 
existence, a speculative being. And of all subjects of speculation, the 
changes in the heavens are probably those which first arrested his atten- 
tion. How earnestly must the master spirits of those days, when the 
secret of the universe was unknown, have Avished and have laboured to 
account for phenomena which we now so readily explain, by means of our 
knowledge of the form of the earth: how must the mysterious alternation 
of day and night, and the inarch of the seasons, have distracted them, 
wearied their imtagination and perplexed their reasoning. 

Qiise mare compescant causae; quid temperet annum; 

Stella; spoute sua, jussaeiie vagenter ct errent ; 

Quid premat obscurunj luna>, quid proferat orbepi ; 

Quid velit ct possit rcnim concordia discors*. 

It was in these words that Horace described the sublime but very 
unsatisfactory speculations of his friend Grosphus. 

The mighty changes in the heavens controlling, as they do, all the 
phenomena of animal and 'itegetahle life, necessarily cbuple themselves in 
the mind with the direct agency of the supernatural world, and thus 
it was that the astronomy of the ancients, became incorporiatc^d with their 
mythology. The sky was Atlas or Uranus, — it was etem£^ and un- 
changeable; the fixed stars were its organs of vision; the planets, of 
wliich the controlling power was the sun, rolled eternally, according to 
their notion, in concentric orbs of crystal around the earth. These 
planets they called gods, and their path was along the milky way, ' 

Efit via sublimis, coelo manifesta sereuo ; 

Lactea nomen habet ; candore notabilis ipso. 

H&c iter eat Superis ad magui tecta Tonantis, 

Kegalemque domum-|-. 

They represented them by letters in the order of th'eir distances. 

* 

Moon. Mercury. Venus. Sun. Mars. Jupiter. Saturn. 

A E H I O Y n 

Saturn, the slowest of the planets, was taken the symbol, and made 
the god of time, and, like time, Saturn destroyed his offspring; he took 
the fvin^s of time and his name, X^ovor {Chronos'). 

Jupiter, the most remarkable of the planets for his splendour, sup- 
planted his father Saturn, <occupied the throne of the uniyersc, and became' 
the king of gods. 

of the colour of blood, and placed nearer to the they 
imagined to be endued with attributes of a warrior, and ^sailed hitxti^iLe 
god of ' 

( * f ’ 

♦ ^ causes set bounds to the sea, or vaiy the retimdng steanow#' P Whether 
the stars move d theniselves, or by the order of a higher power P Wha^ darkens 
face of the moon, or extends her tP a full orb P Wlxnt is w nature and power ^f th^\ 
princi{deB of things, which, although always at vaTtaneq, yaY fiiWays agree ?** 

t TWs is a way in the exalted plain of heavet^e^to be seen in a tdiy, and 
Ij^^h, distingUidhahle by a retnarhahle whitcolesS, Is khown by the name bf the inilhy 

Alongttus the road lies open to the courts of the nobler deities^ obid to the palaee 
niilbe great Tjbunderer.**-»Oyit>* * , ^ 
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Venus, whftse clear bright light is sometimes to be seen even through 
the daylight ; at one time precedes the sunrise, and at another follows the 
twilight, alternately pursuing and pursued by the sun. They balicved 
her to produce the fertilizing dews of the morning and the •Evening; 
named her the goddess of fecundity, of beauty, and of love, and adored 
h^ under the names of Astdrte, Astaroth, &c. 

Mercury, the swiftest moving of the planets, was taken as the 
symbol of speed and lightness; he became the god of motion; and, being 
ever seen in the immediate neighbourhood of the sun, was designated the 
messenger of Olympus. 

The Sun was adored as the author of light, order, and fecundity ; and 
the Moon, as destined to imbibe this influence from thc^ Sun, in their con- 
junction, and transmit it to the earth. All the nations of antiquity/ 
erected altars to the Sun. In Egypt he was worshipped as Osiris, in 
Phenicia as Adoniif, in Lydia as Athys, &c. 

A multitude of divinities were thus frequently worshipped in the same ^ 
being ; a fact not to be wondered at, since the attributes which each nation 
assigned to their common object of worship, would necessarily partake in 
the errors of thei;* knowledge of it, and the prejudices which they had 
attached to it. And thus, until it pleased Ood to make a direct revela- 
tion of his will to mankind, the history of the developement of the 
religious principle among them, was little other than a history of the 
wanderii^s and uncertainties of the human understanding, which, placed 
in a wdi-ld it ^ould not comprehend, sought, nevertheless, with unwearied 
solicitude, to develop the secret of it, which, a spectator of the mysterious 
and visible prodigy^of the universe imagined causes for it, supposed 
Greets, and raised up systems; which, finding one defective, destroyed it 
to raise anothpr not less faulty on its ruins; which, abhorred the errors that 
it renofuiced, misunderstood those which it embraced; repulsed the very 
truth for which it sought; conjured up chimeras of invisible agents, and 
dreaming on, without discretion and without happiness, was at length 
utterly bewildered in a labyrinth of illusions. 

How great is the contrast! Since the age in which the heathen 
mythology had its origin, the religion of mankind has fixed itself upon 
the sure foundation df a revelation from God, and the human under- • 
standing has acquired for itself the master-secret of the universe. The 
wanderings of the stars on the firmament of the heavens are at length 
understood. The question 

Sponte son jussaene vagenter et errent? 

no linger perplexes ue. We find throughout the whole of what appeared 
to our ancestors the capricious motions of powerful but isolated beings, 
evidences of one impulse, one will, one design, one Almighty pow^, 
originating, sustaining,- and coidrolling the whole. These beings^ then, to 
whom, calling them their gods, it was imtural that they should attribute a 
separate, independent, and capricious existence, subject to the indeoisiem; 
the error, and the feeblejjiess of humanity, ^pear to us but as crea- 
tures of sovereign^hvtolli^fice, bound down in as passive ot^edience to 
that intelligence, as the stone that falls from the l^d, or the apple Ijmt 
falls from the tree; with no other thought, or will, or poafet> thW. 
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of any particle of dust blown about by the Summer s win<;l.. Thus the 
whole of the sublime ai^d gorgeous pageantry of the heathen mythology 
vanisl^s like the baseless fabric of a dream. 

Wecknow that this magnificent phantom retained its shadowy con- 
trol over the intellect of man, in an age of great literary refinement, of 
profound knowledge in the philosophy of morals, and of high civilization ; 
and had no revelation interposed, there could be nothing found in the 
mere literature, ethics, and civilization of our day, as distinguished from 
the literature, ethics, and civilization of theirs, to overthrow it; thus we 
might still, in respect to these, be what we are, and yet the woTshippers 
of a host of gods: but combine with these the science of our times, and 
the supposition becomes impossible ; a single ray penetrating the mystery 
of the universe is sufficient to dispel the illusion of Polytheism, and 
instruct us in the knowledge of the one only and true God. 

How prodigious has been the progress which the- universal mind of 
man has since made, how wonderful the vantage ground on which we 
*stand, when wc look forth upon nature; the human intellect now walks 
to and fro in creation, as with the strength of a giant, the growth of 
whose stature has been through ages, and who but yet approaches the 
noontide of his vigour. » 

Tlie first question which suggests itself to a mind curious to under- 
stand the phenomena of the heavens, is probably this — are the sun, 
MOON, PLANETS, AND STARS, Tcally as they seem to be, at the sam^distance 
from us, and almost within our reach ? or are thdy, as we are told, some 
of them infinitely more remote from us than others ; and tlie nearest of 
them distant more than half a million of miles? Oth: first inquiry shall 
then be 

What is the probable Distance op tub fixed Stars? 

Are they, as we are told, many millions of miles away from us; so far, 
indeed, that their light, travelling as it does at the rate of 110,000 leagues 
in a second, has from the nearest been six or eight years in reaching us ? 
And if it be so, how is this known ? 

Let us suppose an observer to have travelled about, far and wide, on 
the earth’s surface, and accurately to have observed, as he went on, the 
^ appearances of the heavens ; he will at once have^perceived the stars to 
be bodies scattered about in that great space, whatever it may be, which 
contains fhe earth, and he will have remarked that they do not alter 
their apparent relative positions, as he moves about on it. Their 
apparent positions, with regard to the horizon, are, indeed, continually 
altering; but with regard to one another, he finds them always the 
same. This will appear to him very extraordinary, when he considers 
. that the various objecti? around him on the earth’s *surfiice, are continually 
subject to apparent changes of relative position, as he moves about 
from one place to anbther. Thus for instance — ^let Mm be sailing along 
the sea-ooast at night, and let him observe two. lights upon projections of 
the shore. ^ At one instant, when he is in the tine joining the lights, they 
wiU appear to him to coincide, btending mommi^ily into one light; os he 
- they wiU appear to separate, or, in the nautical phrase, they will 

aj^ this opening of the lighfrt continue, until they have at 
l^^h acquiied a certain maximum apparent distance. They will then 
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appear to apf)riJacli one another ; and, as he finally leaves them behind 
him, they will go through all the same circumstances of apparent 
motion as attended his approach to them. If the lights be sufliciently 
remote, all these changes in their apparent distance from one another, will 
be referred to, and apparently take place upon, the circular margin of the 
liQiTZon. They will seem like two beads of light nnoving towards one 
another on the circumference of that circle; coinciding, then receding, 
and again approximating to one another. These apparent motions are 
called parallactic*. 

Analogous changes of hearing may be observed in objects situated at 
different dif.taiices from us, in the day time. 

Now, wliy are there not changes of apparenJ relative position like 
these among the stars? 

A slight consideration will show him that this can only be accounted 
for by supposing thfe distance of the stars to be exceedingly as com- 

pared with any distance through which he can himself move. He can 
prove demonstratively that the parallactic motion arising from any given 
change in his point of view, is necessarily less as his distance is greater; 
and that when thj^t distance is extremely greaf in comparison, and then 
only, the parallactic change in the position of the object is insensible. 

Let a man look through his window at any two stationary objects 
mthout, — two chimneys for instance; if these be no great distance from 
him, he will perceive, that by moving his position ever so slightly, their 
apparent angular distances from one another will be changed, and he may, 
indeed, readily so far change them as to cause one to appear behind the 
other. Let him nov^look at two other objects more remote than these, he 
will find that the same motion of his point of view will not produce the 
same variatipn in their relative positions: and if the objects be very 
distant? the variation which* he can thus produce wdll be imperceptible. 
Were he, liowerer, to use an instrument^ such as are every day constructed 
for measuring the angular distances of distant objects, there are scarcely 
any two within the reach of his vision, which would not appear under 
different angles, when viewed from different parts of his room. 

It is upon this principle, as has been observed by Sir J. Herschel, 
that in Alpine regionf visited for the first time, we are surprised and * 
confounded at the little progress we appear to make by a copsiderable 
change of place. An hour's walk, for instance, produces but small ap- 
parent change in the relative situations of the vast and distant masses by 
which we are surrounded. Whether we walk round a circle of a hundred 
yards in diameter, or merely turn ourselves round upon its centre, the 
distant panorama presents almost exactly the same aspect — ^we hardly 
seem to have changed our point of view. 

On the whole, then, since, when we pass from one. point on the 
earth's surface to that which is even the most remote from it, wepetdeivxEf 
no change in the a|>par^t relative positions of the stars of that kind 

* Pwrallaxy the angle formed by two diifeient lines of view drawn towards one and 
the same object. Suppose point is seen from the two ends of a straight line, the Xvtp 
lines of view towards that point form. With the hrst line, a triangle, whose ai^le at the 
point seen is the parallax, or parallactic angle. Atmual paro/lhiis^the angle foitned by 
two lines from the ends one^ of the diameters of the earth's orbit to a fixed stSr, whicn 
angle, on account of the-^immense dist^ce of the fixed stgr, is too small to be 
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which has been called parallactic ; it follows, witli tlie wnost .certain 
evidence, that these sta^s are immensely «distant from us. 

5^ut a still more accurate notion of the eflFect of parallactic change may 
be obtailied as follows : let a circle be measured only a few yards in diameter, 
and an observer whlk round it, measuring, with an instrument contrived for 
that purpose, the angular distances of two objects, only just visible on tfie 
edge of the horizon ; he will obtain in every different position, a different 
measurement^ and instruments have been made of such nicety, that dif- 
ferent positions on such a circle would give differences in the angles 
observed, even when the distances of the objects were at lcas£ 100,000 
times the diameter of the circle. Now instruments of this kind, and of 
the most perfect workmanship, have been employed to observe the angular 
distances of the stars from points differoiitly situated on a great circle of 
the earth, and no parallax has ever been traced*. It follows, therefore, 
demonstrably^ that the distance of the stars is more flian 100,000 times 
the diameter of the earth. Now the earth's greater diameter is 702.5 
miles. Imagine, then, these 7025 miles taken 100,000 times, and a great 
sphere' described, having that line for its diameter, and the earth for its 
centre; we are certain that the region of the fixed stajs is without that 
sphere. • 

Although the fixed stars ai*e thus observed to have no parallactic 
motion, yet the sun, the moon, and the planets have. These we may 
conclude then, with e<tual certainty, to lie within jthat imaginary^jliere of 
which we have spoken; and their distance from us to be less than 7052 
miles taken 50,000 times. 

The fixed stars, then, belong to a region greatly iSore remote than^hat 
of the sun, moon, and planets. Now what are these dwellers in the 
infinity of space ? are they material existences, or are they bright spiritual 
agencies, free of the trammels by which each particle of the system*around 
us is bound eternally to every other particle — ^free of the»laws by which 
motion, in all the variety of its forms, is coupled here with motion? If 
not, what are the laws which govern them? are they the same with those 
infixed upon the component material of our nether world, or are they 
other than these ? Do they constitute a portion of the same infinite and 
immutable sequence of passive being, or of some ^ther? Did the same 
Hand strew them upon the face of the heavens ; are the laws by which they 
are governed emanations of the same Intelligence? 

Astronomy answers, these questions unhesitatingly. The ancients 
believed them to be the •eyes of Uranus, the spirit of the universe. 
Astrologers of the middle ages attributed to them superhuman Rowers, 
and an active and* capricious agency in the affairs of men. Th^ astro- 
nomer declares them to be of brute matter ; as passive and inert as that 
beneath our feet — as the clod or the pebble which we kick from our path,— 
matter subject to the same law by which the stone, thrown into the air, 
is made to deflect itself in a curve to the groftnd; the moon to gyrate 
about the« earth, and the earth and planets about the sun. Thus the 
astronomer, as with a chain, binds the whole ofo^sible existence by one 

and immutable law to the throne of great Intelligence; and, with 

experimmte hiive, for .semetime, boon pr«>arii>g, or «re in contem- 
:gl|^«<h.»oyiaOi«erTatoi^<^^ . r "w 
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the finger of dertionstration, inscribes the name of one God on the altar 
of tlic universe. • , 

Now let us consider, shortly, how this continuity of matter;, and 
this universality of the laws which govern it is established. .• 

The stars, called are not, in reality, fixed; they all move in a 

cectain given direction through space, with a motion which w^ill eventually 
mingle the constellations. The 61st star, for instance, of the constellation 
called the Sfwan, is ascertained to move in a straight line over five-seconds 
of the heavens annually; and, by the observations of Messrs. Mathieu 
and Ara^o, it appears that this star cannot certainly be distant from us 
less than 412,^)00 times the diameter of the earth's orbit; that is 412,000 
times 39,000,000 of leagues. Now, if we suppose ft to be at this distance, 
its motion through the heavens could not appear to us to be five seconds 
annually, unless it actually travelled through a space of 8 millions of 
millions of leagues 4n that time. This is one of those stars which, but as 
yesterday, were called Jixed stars. But a motion of the whole host of 
heaven, as with one common consent, and in one common direction 
through intei*minablc space, is not the only motion which the astronomer 
sees amongst therp : there are stars which revolve round one another. 

When first telescopes of any considerable power came to lie made, it 
was discovered that (lertain stars which appeared to the naked eye to be 
single, when seen through these telescopes, resolved themselves into two, 
and these? were called double stars. JStars of this kind have sincij been 
ascertafned to,be very numerous ; and groups have been found not only of 
two but of three and four stars. Of 120,000 stars examined, to ascertain 
whether they were iftultiple stars or not, 3057, or about one in forty, were 
found to be so ; and were our telescopes sufficiently good, it is possible, 
i^ not probal^le, that all the stars which appear to us single would resolve 
themsCives into systems or groups. 

Of the stars of which these groups are composed, one is always found 
greatly to exceed the rest in splendour. It was imagined at first, that 
this difference of brilliancy resulted from a great difference of distance; 
and did this , difference of distance exist, it would offer a means of ascer- 
taining the parallax, and therefore the actual distance of the whole gi-oup. 
Under this impressidh, Sir William Herschel undertook a scries of » 
observations at iBlough, hoping to discover a parallactic motion in the 
stars ; and, as continually happens, if people would but acknowledge it, 
in seeking for one thing he found another. 

He discovered that, almost in every case,*groups of multiple stars, of 
unem||d magnitude, were not, as had hitherto been supposed, bodies 
isoltMf and independent of one another, placed by chance, so that lines 
drawn from them to the eye nearly coincided, but •that they are systems, 
of which the greatest of the group is the central and controlling mass, 
round which the lesser stars of the group continually revolved, as dep the 
planets of our sjretem round the central sun. 

In a group of two, for instance, the lesser star will sonjetimes be 
seen to the east, at another in the west, or to the north or soutli of the 
^eater star. Here, then, is a direct verification of those speculations on 
the plurality of worlds, which have so long occupied the attention of 
men of inquisitive minds. Hese are systems peopling the whole of space,' 
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which revolve 'Voimd one another as do the bodies of that '^syi tern of which 
the planet on which we^live forms a part. But is this analogy complete9 
. There^are certain peculiar laws which govern the motions of the planets 
which compose our system^ indicating, demonstratively, the nature of the 
fotce by which they are impelled towards their common centre. These 
laws are very remarkable; they are called Kepler’s laws: one of themjs, 
an imaginary line being drawn from any planet of our, system to the sun, 
although each such planet moves not in a circle but in an ellij)se or oval, 
and not T-vith the same constant velocity, but with a velocity continually 
varying; yet the space over which the line spoken' of .sweeps, in a given 
time, say a week, in any one portion, is the same as that over which it 
sweeps in any other: this is called the law of the equal description of 
areas. Another of Keplers laws is this: The larger axis of the ellipse 
being called its axis major, the periodic times of the different planets of 
our system are to one another in the ratio of the square roots of the 
cubes of these axes majores. These two laws depend upon the fact, that 
the planets and sun attract and are attracted by one another. 

If then we find among these distant groups or systems of suns, the 
same equal description of areas, and the same ratio pf periodic times, 
we conclude that tlie stars of each system attract one another, and that the 
forces by which they are attracted vary inversely as tlie squares of the dis- 
tances, and are therefore similar to gravity; and, lastly, that motion is there 
governed by the same laws as here. Now we do find this to be4hc case. 
The motions of double stars have been very accumtely obi^rved, •among 
others, by Sir J. llerschel, and he has ascertained that their motion is 
subject to these laws. He has accurately determined the periodic times, 
the axes majores, and eccentricities of eight of them; and in every 
respect does he find the relations which exist between ^le planetary 
motions to obtain among the bodies which*^ compose these far vemote 
systems. What then, is the conclusion, but that all these multiplied and 
isolated systems which people space, and of which the universe is the 
aggregate, are subject to the same laws of motion and of force as obtain 
here. Thus the laws of gravitation and motion, which Newton showed 
to embrace at once the fall of bodies at the earth’s surface, and the phe- 
' nomena of our planetary system, must be extended* to the region of the 
fixed stars. With us, all matter is crowded >vith life, every interstice in 
it is but ^ the habitat of some organized living agent ; or the space 
wherein some form of vegetable life develops itself. Now, the matter of 
the planetary bodies is analogous to ours in every other respect, why not 
in this too? — that it is the appointed dwelling-place of organized^ving 
beings. And if of the subor^nate classes of these, why not of in^mgent 
living -beings? Surely,; in the absence of all evidence ^ an opposite state 
of things, we are bound to conclude, by far the most probable supposition 
to be, tlbat our planet,*^ which is in every other respect a sample bf the other 
bodies ctf ol^■ system, resembles them in this also ; they, as well as our- 
selves, hav^ their day and night, their summer apd .their winter ; why, as 
with us, B^uld not these chafes be ^ coupled o^ith the phenomena of 
animal and vegetable life? What a ^proiJUgions field of speculation is thus 
opened to our view. Mercury, for instance, completes his year in about 
onb .quarter of ours, and he receives about seven tiipes as much heat from 
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the sun. "What then is the vegetation, and what the class of living beings, 
suited to this rapid change of seasons, and glowii>g temperature? Jupiter's 
year is nearly twelve of outs, and each of his seasons is thus thre^^ years 
in length; what gigantic vegetation is that which goes through‘*this toil- 
some period of change. His day is about ten hours long: what develope- 
ment of animal life is that whose periods of repose come more than twice 
as frequently as our own ? Four bright moons illumine the short night 
of this planet: why is this short period of repose brightened almost 
into daylight ? 

But if it be by far the most probable of these hypotheses, to suppose that 
the planets of our owm system, because of the analogy they bear in other 
respects to our own planet, display with it the wonders of animal and 
vegetable creation ; then must the planetary systems, which unquestion- 
ably surround the stars, too, having a direct analogy to those of our 
system, be admitttid to be, like them, but the means, but the agents, in 
the dissemination of life through all space ; thus all the boundless fields 
through which the stars of heaven take their course, are peopled with 
beings, who bow before God in speechless thanksgiving for the enjoy- 
ment of the blessings of life ; or whose privilege it is to offer to him the 
incense of reason fmd of the understanding.* 

The subject is overwhelming in its sublimity ; let us, however, yet 
pursue it one step further. One or both of the stars, composing each 
multiple* system, shine not with white, but with coloured light; and their 
colours are fjr the most part different ; every variety of colour is founds 
but the prevailing colours are blue, and green, and yellow ; these facts 
have been examined with great care, and may be considered as esta- 
blished. Now, what are the phenomena to which these different colours 
of their double or triple groups of suns must give to the systems of 
planetl by wliich each groTip is, beyond all doubt, accompanied ; three 
different coloured suns at once, or alternately, traversing their skies, — days 
of green light, of blue light, of yellow light succeeding each other, or 
blending their hues, — seasons in which these colours alternately prevail. 
These are speculations in which the imagination exhausts itself. 

In the course of this introduction, I have on more than one occa- 
sion spoken of the fruths of Natural Science, with a direct reference * 
to the wisdom, the power, and the goodness of the Author of Nature. 

I have done this advisedly, and from a belief, that were it not an im- 
piety to discuss the manifestations of infinite wisdom and goodness in 
created things, otherwise than with sentiments of gratitude to the Creator, 
and ^ep humility before him, it could at best be considered but as an 
or a foU^, It is impossible to consider that instfOction com- 
plete,, which havii^ for its object the developement of the relation of 
cause and effect in those portions of the sequence of natural things which 
lie within the scope of sensation, does not point out their dependence 
upon that First Cause which is beyond it. The study of Natu^ Philo- 
sophy and Natural Theology, if rightly pursued, are one and true 
Science but a perpetual^ori^ip of CM in the firmament of his power. 
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ON THE MANUFACTURE OF POLISHED STETEB STUDS 
AND ®EADS. By Thomas Gill^ 

These sMids and beads are employed in great quantities by the steel- 
workers, by the makers of steel dress sword-hilts, and in what the French 
term bijouUrie en aci^r^ or steel jewellery, of which we shall treat her«^ 
after; they, therefore, form manufactures of considerable importance, but 
we believe, they have not hitherto been described by any writer. 

The best Steel Studs are made out of decarbonated cast-steel ; the 
commoner kinds are cut out of sheet-iron, of a proper thickness,* and are 
formed into small round or oval pieces, by beds and punches, in the 
screw-press, in the Usifal and well-known manner, and which, therefore, 
need not be described here. Each piece has, afterwards, a hole made 
partly through the middle of it, at its back, by means of a pointed steel- 
punch and hammer, to receive a stem of pointed iron-wire, which is 
driven hard into it, to retain it in its place, until it is afterwards secured 
more firmly by soldering. The appearance of them in this state will be 
Fig 1 similar to those shown in fig. 1, which is an edge-view, or 
section, and a plan of one of them. A ^number of those 
C* J studs, thus prepared, are then enclosed in wetted brown 
or rope-paper, together with bits of brtwss, rs solder, and 
a little borax, as a flux, and the whole wrapped up into a cylindrical 
shape ; this is then covered with a crust of clay, leaving, ho^w’^ever, a 
small hole at one end of it open, for a purpose to be herea^er described. 
It is then placed in a forge fire, gradually and carefully heated by 
blowing, and, at the same time, turned round a little^ from time to time, 
until a white fume or vapour is seeh to issue from the hole pre- 
viously made for that purpose; this indicates that the brs^ss is fused*, 
the zinc becoming volatilized in its usual foi^n, and thus escaping : the 
mass is then to be instantly withdrawn from the fire, and to be rolled 
backwards and forwards upon the ground,* so as to diffuse the solder 
uniformly amongst the studs, whilst ■ cooling. And here, it may be 

remarked, that the zinc in the brass, which rendered it. more fusible, 
becoming thus volatilized, leaves behind it chiefly the copper with which 
<it was combined to make brass; and it is well knoVn, that copper forms 
an intimate and close union with iron, when thus heated in contact with 
it, and oxygen nearly excluded. When cold, the crust of clay is broken 
off the mass; and the studs will be found to have their stems of wire 
firmly soldered to them, aI^d ready to undergo the succeeding process, 
viz»; that of being, brought to a proper shape by filing them. ^ 

The ne&t process is that of case-hardening them; but, as it is 
requisite that their stems should remain soft afterwards, in order to admit 
of being, screwed or riveted in use, so it is necessary to prevent 1h6 action 
of the case-hardening* materials upon them; this is effected by enclosing 
each stem in a slight coat of clay, and thus cuttii^ off . all access of the 
carbonaceous materials to them. . . . , v 

Animal <^harcoal i% the material uspoUy employ^ iu oase^^hardening, 
by the steel-workers; this is frequency, procured from the ammouia- 
after the distillati<m of bones, for the production of the different 
be.obtained therefrom. - Charcoal is ground to a. coarse powder. 
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and put int^ a* sheet-iron or a cast-iron box ; a layer of it being spread 
over the bottom of the box, a number of the studs are then dispersed, at 
equal distances apart, over that layer of charcoal ; another layer o^ char- 
coal is then spread over them, and this, in its turn, receivesT another 
deposit of the studs; and so on, stratum super stratum^ until the box is 
nearly filled, the uppermost layer being composed of charcoal. The box 
thus filled, or several of them, must then.be placed in an open fire-place, 
filled with pit-coal, and remain exposed to a red-heat, for a sufficient 
time, to cause the case-hardening effect to take place, and which will 
depend upon the size of the articles exposed to its action, or to the depth 
or thicknee^ to which it is intended to carry the^ hardening process; it 
being very desirable, frequently, to limit its action to the exterior 
surfaces of the articles, leaving their interior still merely soft iron, and 
this, in order to combine strength or toughness with great hardness, in 
the delicate, small^ and frequently thin articles, made in steel-jewellery. 
When the case-hardening effect is thought to be sufl&ciently produced, 
the whole contents of the box, charcoid and all, are thrown into water, 
or, which is better, into water the surface of which is covei-ed with a 
layer of oil, two, or three inches in thickness, and which is thought to 
prevent the liability of the ai-ticles cracking* in hardening tliem. 

Burnt leather is, by some, preferred to the charcoal of hones, for 
case-hardening. In order to prepare this, old shoes, or other scraps of 
leather, %re collected, and these are burnt or scorched by being laid upon 
a fire ^of pit-cpal, made in some open place, awjiy from houses, on account 
of the ill-smell produced in the burning; the scorching is to be con- 
tinued until the leather is sufficiently friable to be capable of beating into 
gowder when become cold. 

Becarh^nated east-steel is preferred to iron, for delicate works in 
steel-Jbwellery, where it ft wished to avoid all appearance of flaws or 
veins in the articles made of it. This process is performed by enclosing 
the slips, or sheets of cast-steel, in iron boxes, filled with rusty iron-JiUngs, 
and which are greedy of carbon, and deprive the cast-steel of it; thereby 
reducing it ta the state of the softest and purest iron, when heated to 
redness during several days and nights, according to the thickness of the 
steel : thus treated, it^wifl not harden like steel, by merely heating and * 
cooling, but, after forming the articles of it, they must be case-hardened, 
as above described. 

^The cutting and polishing facets, on steel studs, is performed in a 
nearly similar manner to those upon steel-bedds ; and we shall, therefore, 
postpone the description thereof, until we have treated of the manufacture 
of tliese latter arficles. 

Steel Beads, if very small, are cut out of thick sheet-iron, or decar- 
bonated cast-steel; by means of beds and punches, in the screw-press, as 
in the making of steel studs, but^ have, holes perforated entirely* through 
them. If; however; they are of larger sizes, then they require a different 
treatment ; beih^ formed hollow, out of d^rbonated cast-s^el, in the 
following very ingenious manncsfi~The steel, being cut into circular 
pieces, by means ^of beds-^and punches, in the screw-press; is next to be 
dished; or made cmioate^ in a pair 4>f diesj'fitted concave and Oonvex^ tjs^ 
ot£er, in a wmtbey have rims tinned upannind them) 
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at an obtuse angle ; these, after being well softened* by annealing, 
are then subjected to the action of another pair of dies, by which their 
rims iiso turned up still more ; they are then again annealed, and pressed 
between* another pair of dies, which brings their rims into nearly a 
cylindrical shape ; and then, after again annealing, they are pressed 
by the action of other dies into a perfectly cylindrical form. The ne*t 
process is, by means of a circular bed and punch, to cut out the entire 
flat piece of metal, and thus to leave a cylindrical ring only, like a ferrule ; 
this is then placed, after being again well annealed, in a pair of concave 
dies in the screw-press, in an upright position ; and the effect of the dies 
upon it to contract ^each end of the oylindrioal ring a little inwardly; 
another pair of dies succeeds to these, which still more contract the ends, 
— and again another pair, and so on*, observing to anneal them well be- 
tween each operation ; until, at length, a globular, or oval hollow bead is 
thus made, having merely small holes in its ends, whifch are necessary to 
its use. And thus, and without any joint or seam, is a regularly shaped 
hollow bo<ly formed out of a plate or sheet of steel ! 

The facets are formed upon tlie surfaces of the steel studs and beads, 
either by filing them whilst in the soft state, and in whi<jh mode the more 
expensive kinds are prepared, • — as well, also, as others ; or, after they are 
hardened, by grinding upon flat pewter laps, with the assistance of coarse 
emery imd water, in which way the more numerous and cheaper kinds 
are cut. Their appearance will either be similar to that repre^nted in 
fig. 2, which arc round and oval studs, viewed in plan ai?d edgew^ays ; 

or like those shown in fig. 3, which are hol- 
low beads, having two boles in each and a 
wire passed through them. The filed stuc^s 
and beads being case-hardened, tis w’'ell, also, 
as those which wete cut after hardening them, 
are now in the state in which the marks left 
in them by the file, and those caused by the coarse emery, must be 
removed by the application of finer sifted, or w’^ashed emery, either 
mixed with wnter or oil ; in the former case, by the use of hard flat 
brushes, continually rubbed over them backwards and forwards, when 
* cemented upon a broad and extended flat surface ; or in the latter 
employment of oil and emery, by holding them against cylindrical 
brushes, mounted upon square spindles, conically pointed at their ends, 
and turned in the lathe, either by the foot of the workman, — the fpng- 
wheel, as it is termed, — or ^^in mills, on a large scale, by the powers of 
water or steam. When this process has been performed for a sufficient 
length of time, or until the coarse file or emery marks arc removed, then 
a still finer kind of washed or flour emery must be employed, mixed 
with oil, and applied upon an entirely distinct brush or brushes from 
those used in the last operation ; and this process must also he continued 
until the finer marks, left by the last emery employed, are likewise in 
their tunv completely obliterated ; and the articles will be fitted to 
receive their ultimate black jK>lish exSi lustre^ 

Instead of mounting the beadi^ upon cement-blocks, they may he 
|trung upon wrires, when aj^lying emeory and oil to them ; and thus save 
trouble of repeatedly mounting, and again remounting them on the 


Fig. 2. 
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cement-blockpiiP a different position to the former ones, in order to receive 
the effect of the emery over thei^ entire surfaces. , 

The last finish, or polishing, can only be properly given to thg steel 

studs or beads by employing putty, or the combined oxides of iead and 

tin, finely ground, — and either with water, or, which is better, with a 
mjxture of alcohol and water, or proof-spirit, applicd,upon the soft skin of 
the palms and inner sides of the fingers of the hands of women ! Nothing 
equal to this process having hitherto been discovered in practice, to give 
the steel its black polish or lustre. 

llavhng thus generally described the processes employed in the nianu- 
factui*e of polished steel studs and beads, we may here remark, by the 
way, that the very same method of soldering wiA brass, employed in 
fixing the wire stems in the studs, is likewise used by the locksmith, in 
soldering the delicate wards of his locks ; and also by the vice-maker, 
who thus firmly coiiibines the threads of the hollow screws in his vices 
with their surrounding boxes, and their other adjoining parts, instead of 
cutting them, by means of taps, out of the solid metal in the ordinary 
way ; and yet so firmly are they thus jinited, that an instance of the 
thread of the screw stripping or quitting its place in the box, by the 
utmost power ap^ied in using the vice, is. a very rare occurrence, and, 
indeed, scarcely to be met with ! 

[To be continued,] 


JOI 5 IT-STOCK COMPANIES OF 1835. 

We have extracted a list of the projects which were laid before the public in 
1935, and recommended by their several patrons, as eligible means of investing 
capital ^ If tlfb list were quite complete, it is supposed the amount of capital 
proposed to be raised, would equal that of the too-celebrated year of speculation, 
1825. Whatever may be the fate of these schemes, it is impossible not to 
regard without deep interest, the enormous sum of energy, talent, skill, 
and money, -which even the steps necessary for their mere announcement, have 
put into motion- 

Banks. 

Capital. 

Agricultural and Commercial Bank of Ireland . . . . £ 1,000,000 

Bank of South Africa . . .... \60,000 

£ 1,150,000 


Steam. 

British and American Intercourse Company (sea part) 
British and American Steam Navigation Company 
British, and Foreign Steam. Navigation Company . • 

Canterbury, Dover, and London Steam Packet Company 
Equitable Steam Packet Company 
India and London Steam Navigation Company . 
Leghorn Steam Navigation Company 
Mediterranean and Levant Steam Packet Company 
Patent Paddle-Wheels Steam Towing Company 
^Steam Carriages on Turnpike Roads 


. £756,000 

600,000 
200,000 
16,000 
120,000 
120,004 
28,000 
100,000 
. *30,000 

20,000 


£1,889,000 ; 
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Capital. 


European Gas Company . . . . 

Greenwich and London Railway Gas Compftiy 
ifiXaiylebone Oosliglit and Coke Company 


£ 200,000 
20,000 
76,000 
£ 295,000 


Baldliu and Wheal TSregotlmau (Tin and' Copper) 
Bissoe-bridge (Tin and Copper) 

Candonga .... . . 

Oombmartin (Lead, Silver, and Copper) 

Chilton Coal Company ..... 
Copiapo (Copper and Silver) . . . . 

Cam Grey (Tin) ..... 
East Cornwall (Silver) . .... 

Enterprise Mining Company 
Equitable Mexican Association (Gold)* 

Hayle Consols (Copper) .... 
Kelloweris (Copper) ..... 
Kerrow (Tin) ..... 

New Soutli Hooe ..... 
New Crinis (Tin and Copper) 

New Granada (Silver) ..... 
North Cornwall (Silver, Load, and*Tiii) 

Polbreen (Tin and Copper) ... 

Perran Consols . . ... 

Pike Silver Mining (Company . . . . 

Redruth (Tin and Copper) ... 

Roche Rock (Tin) .... 

Royal Copper Mines of Cobre 

Relistian Mining Company .... 
St. Hilary (Copp€*r) ... 

St. Gony’s (Copper) .... 

South Polgooth (Tin and Copper) . 

Sierra Mining Company (Gold and Silver) 

Treleigh Consolidated (Copper) * 

Towan Consolidated (Tin and Copper) 

Terra Putina (Gold) . . . ' 

Tavistock (Copper) ..... 
Trevorgus (Silver, Copper, and Lead) 

Towedteague (Tin) ..... 
West Tresaveau (Tin and Copper) 

Wendron Royal (Tin) .... 

West Cork Mining Company 
Wheal Brothers (Copper, Tin, Load, and Sillrer) 
Wheal Gilbert (Tin and Copper) 

Wrexham Iron and Coal Company 

Whealq Harmony and Montague (Copper and Tin) 

Railways. 

Altona, Hamburgh, and Lukeck . * . 

Birmingham and Gldhcester 
Bristol and ETcetor .... 
Bimingham, Bristol, and Thames Junction 
Brighton and London palmer's) 

Brighton and London (Gibb’s) 

Bxighthn and Londop (Stevenson’s) 

Brighlton and London (Cundy’s) 

Britisk and' American Intercourse (land patt) 
Blackwall and London .... 
BlackwMl ^mmercial .... 
Calcutta and Saugor . . . 

Croydon and London . . # . 

Dover and Londkm ... . . 

Eastern Counties 


£ 15,000 c 
20,000 
200,000 
30 J )00 
60,000 
200,000 
2,600 
60,000 
20,000 

50.000 

30.000 

60.000 
10,000 
20,000 
20,000 
20,000 

40.000 

30.000 
30,000 

112,600 

100,000 

30.000 
^ 0,000 

3 p ,000 

20.000 
10,200 
20,000 

120,000 

25.000 , 

30.000 
600^000 

25.000 

30.000 

26.000 
60,000 
16,000 

220,000 

110,000 

15.000 

60.000 
50,000 

£ 3 , 006,200 

£ 300,000 

760.000 
1 , 600,000 

160 , 0 d 0 

2,100,000 

900.000 
1,000,000 

700 J)00 

1 . 344.000 

400.000 

600.000 

500.000 

140.000 
1,000,000 

1 . 500.000 
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Gravesend^an4 London 

Great Western . . . ^ 

Grand Atlantic 

Grand Surrey Canal and Junction 

Great Northern 
Grand Northern . 

Hull and Selby 
La Loire .... 
Llanelly 

London Grand Junction 
National Pneumatic 
North Midland 
Nortlf of TiJn^land 
Preston and Wyre 
South Kastom 
Southampton 
South Durham 

South-West Durham Junction 
Southend and Hole Haven 
Tower of London* 

Thames Haven 
Windsor and London 


Cupitiil. 
600,000 
3 , 000,000 
3 , 000,000 
601,000 

3 . 000 . 000 

4 . 000 . 000 
270,000 

140.000 

200.000 
600,000 
200,000 

1 . 250.000 

1 . 000 . 000 

130.000 

1 . 400.000 
1,000,000 

150 , 000 " 
50,000 

300.000 
1 , 000,000 

450.000 

300.000 
£ 35 , 424,000 


Miscellaneous. 

Anti Dry Rot Oompany 

Bognor Improvement Company . . “ ♦ 

British Agricultural Loan Company 
Cornwall Royal Tin Smelting Company . 

Deptford Pier and Improvement Company . 

Damfbo and Mayne Ciyial Company 
Eqflitable discount Society 

Equitable l^ciety ..... 

Equitable Rcversiqmiry Interest Society 
Eastern Metropolitan, Surrey, Kent, and Sussex Society 
Gravesend River Thames Floating Bath Company 
Hastings Improvement Company .... 

Imjjierial Jhiglo- Brazilian Cpnal, Road, Bridge, and Land Im- \ 
provement Company ..... j 

London Reversionary Interest Society 
Licensed Victuallers’ Fire and Life Insurance 
Mexican and South American Company . 

Metropolis Pure Soft Spring Water Company 
National Provident Institution 

Norwood Park Estate . 4 |k • * • 

Pennsylvania Coal, Lvnd, and Timber Company 
Prospective Endowment Association . 

Patent White Lead Company . . . 

Rio De Anori Gold Stream-works Company 
Shetland Fishery Association 

South London Market Company , . ^ . 

South of England Reversionary. Interest Association 
South Australian Company .... 

Investment Company 


£ 250,000 
200,000 
2,100,000 
100,000 
60,000 

833.000 

100.000 
210,000 

300.000 

160.000 
20,000 

200,000 

500.000 

400.000 

150.000 

100.000 

300.000 

20,000 

135.000 
1 , 000,000 

^ 100,000 

25.000 

100.000 
260,000 

60.000 
500,000 

50,000 


£ 8 , 193,000 


Banks ^ 

Steam * 

Gas 

Mines 

Railways 

Miscellaneous 


Summary. 


Total 


^ ^ 1 , 150,000 
1 , 889^00 ‘ 
29^100 
3 , 006,200 
. 36 , 424,000 
8 , 193,000 

£ 49 , 957,200 
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DESORlPtlON OF Mr. PRRKIiJS’ NEW STEAM-feOILER. 

as COMMUNICATED BY HIMSELF. 

The rast extension of tlie manufactures of Great Britain, and the 
facilities of communication, with other advantages, arising from the 
application of steam, cannot fail to render a description of any further 
improvements in that powerful agent interesting to our readers. 

The following are the advantages which result from a new modifi- 
cation of the circulating steam patent, granted to me in 1832.* — • 

1. Absolute removal of all the danger from explosion. 

2. Grej\t economy in fuel. ' . 

3. Much reduction of hoiler-room, as well as of weight. 

" 4. Not one third of the wa,ter in the boiler now used, being necessary. 

5. There being no possibility of tmy deposit of foreign matter in the 
generators. 

6. No furring-up of the boiler, as all the deposit will of itself collect 
in a place provided for it, and be^blown oft* at will. 

7. The generators always being kept at the evjiporating point. 

8. The impossibility of burning any part of the bo4ler or generators 
by the most intense heat. 

9. The boiler and generators not being in the least injured by 
expansion and contraction, owing to the peculiar arrangement of the 
tubes or generators. 

10. The perfect and simple method of separating the steam from the 

water and foreign matter. r 

1 1 . The getting up of the steam in less than half the time hitherto 
required. 

1 2. The simplicity of the construction qf tlie boiler, alid the„ ready 
means of repair. 

13. The power introduced of using Anthracite coal ndth good eftbet. 

The above facts can be demonstrated not only theoretically but prac- 
tically. An operating model of this boiler may be seen daily at present 
^afterwards occasionally), at the Gallery^of Practical Science, Adelaide- 

c Street, between the hours of twelve and two. t 

^ Explanation of the Jirst-mentioned Advantage. 

The great drawback upon the important" invention of steam-oiavigation 
has been the disastrous elFccts caused by the explosion of steam-boilers, 
r The great importance of a perfect remedy will readily be admitted. The 
many experinlents which I have made within the last ten. years, go to 
prove that if the steam be generated in tubular boilers, no dange? can 
result from explosion^; but there are many almost insurmountable ob- 
jections to tubular bpilers as hitherto constructed, particiilarly for steam- 
navigatron.;^The boiler now about to be described, possesses apparently 
all the properties required. To show the reascih why this boiler is free 
from explosions^ the causes (of which there are at least three) must be 
described. ' 

^ Th.^Jirst and jnost common cause is from the pressure of common 
' ^ ste^. 'What is meant by common or pure steam, is such as has not 
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been suddenly felevuted, gr sucU us is not eompounded with an explosirc 
mixture, by the improper management of the boHer. 

This first kind of explosion is harmless, as the boiler simply rinds or 
gives way in the weakest place, caused from wear, or some defcclive spot. 
The second^ cause of explosion, which I some years since accidentally dis- 
covered and published, (and which explanation has ^nce been experimen- 
tally proved to be correct, by the celebrated French philosopher, M. Arago,) 
arises from the water getting too loW in the boiler. The fire then impinging 
on that part of the boiler which is above the water, causes the heat to he 
taken up* by the steam, which rises by its superior levity to the top of the 
boiler, causing it sometimes to become red-hot, and elevating the steam to 
a much higlier temperature than its pressure would indicate. Now, when 
the boiler is in this state, and the safety-valve suddenly raised, the water will 
be relieved from the steam pressure, and rush up amongst the surcharged 
steam which thus feceivos its proper dose of water; at the same time, 
tliat part of the boiler which has been raised in temperature, giving off 
its heat to the water so elevated, steam is generated in an instant, of 
such force as no boiler hitherto made can resist. This kind of explosion 
lias of late years hgen very frequent and disastrous, particularly in America. 

The third* and less frequent kind, although most terrific, is un- 
floubtedly caused ^by an explosive mixture having been formed in the 
boiler. It has long been kno^vn that hydrogen is often liberated, by the 
boiler beiing overheated^ by improper stoking, as well as not being pro- 
perly ifhpplied with water; but simple hydiogen cfinnot explode, — and 
\vhere it could get its atmospheric air, which is absolutely necessary to 
form the explosive mixture, it has been difficult to understand. We have 
only, however, to look at an air-drawing feed-pump, and the source will 
be readily se^. It is frequently the case that the feed-pump draws ali- 
as well* as water, arising from its unsoundness, &c. The more air the 
pump t draws, the less water is forced into the boiler ; of course the boiler 
is more and more exposed to the fire, and the heated parts of the boiler 
become oxydized, and rapidly liberate hydrogen ; and as sufficient air has 
been pumped into the boiler to form the mixture, it will be ignited by an 


• This theory has not to my knowledge been published; and until recently, I did 
not see how the atmospheric air could find its way into the boiler, so essentiall^Y necessary 
to form the explosive mixture. 

This kind of explosion cannot tiQce place in the new boiler, since no hydrogen is 
formed in it ; for no part of the boiler is exposed to the fire but the bottom, which is 
certain to be kept at a temperature quite as low as 'the water in the boiler, which 
surrounds the generators, by the dasliing down of the water outside of the circulating 
tubes* ^ 

Having had about tiyeJve years* practice in generating high steam, from 1600 
pounds to tho inch downward^, and having established thd fact, that no dangerous 
result has occurred, although appeal number of explosions have happened; and having 
at length removed all practical mfficulties, I feel warranted in plidert^mg to gpamjitee 
to the public a system ^ generating steam of any required power, not^nly with in<P 
created economy, but with perfect suety. 

• 

If ther feed-pump is surrounded Vitk water, as is inevitably the case with condenamg- 
engines (and only such are used in this country for steam-navi^tion), atmo^heric «r 
cannot the boiler. UpCn fnqniry, I find tliat .nearly all the fe^-pumps used in. 

America^ are woiked without havi^ v^r outside the pump. This undoubtedly is 
one of the reasons why there have b^en so many more accidenteT in America than in 
England, 

VoL. 1. 


E 
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overheated part of the boiler, and the tremendous effect can only be 
equalled by an explosion of gunpowder. 

"ftie construction of the new boiler may now be described ; but the 
practical objections to the tubular, the compound-tubular and the com- 
mon boiler must also be described, so that the remedy to the practical 
defects may be betteV understood. The two greatest practical objections 
to the tubular boiler are its furring up and burning out. After great 
expense and time, I came to the conclusion that until these two prac- 
tical difficulties could be removed, they would be fatal to the economical 
generation of steam for any other purpose than that of steam-gunnery. 

I have, however, at last been so fortunate as to hit upon a modification 
which has completely removed all objection to this method of generating 
steam, and which I will now attempt to describe. 

This new boiler is made up of generating tubes and the common flat- 
bottom waggon-boiler ; from this flat bottom a series of tubes hang peri>en- 
dicularly over, and in, the fire, from one to two feet in length, according 
to the size of the boiler, and from two to three inches in diameter. On 
the upper side of this flat bottom is a continuation of these tubes, project- 
ing the same distance into the water in the boiler. In^he interior of the 
tubes which hang in the fire,* is fixed a thin tube, two inches in dismietcr ; 
when the tube is three inches, internal diameter, open at top and bottom, 
and ten inches in length, this tube stands upon three legs, each, one inch 
long, and the water stands level with the top gf it. These gf.neradng- 
tubes are hermetically sealed, so that the steam which is formed in the 
interior of the upper half of the tube, cannot possiblj^ escape. 

The important effect of circulation is more apparent in this modifica- 
tion of the boiler, than in any other which I have tried. The upper, ^ or 
evaporating part of the hermetically sealed tube, contaivs steam of a 
temperature of about 80® above the bofling point, when the ^eam is 
generating at atmospheric pressure ; btit when generating at a higher 
pressure, the evaporating point increases in a geometrical ratio. This 
part of the tube, which is surrounded with water, is incased in a very 
thin tube, open at top and bottom, which cau^s a very rapid circulation, 
and sweeps off the heat so effectually, as to be^ certain of keeping- the 
steam in the upper part of the tube, at the evaporating point. Expe- 
rience shows that, after the stcaip begins to foyn, not only the fire part of 
the tube, hut the evaporating part of it, which is in the boiler, receives 
no more addition to its temperature, not even cme degree,— which proves 
the great impprtance of rapid circulation. 

It is well known that water is a worse conductor of heat (particularly 
downwards) than any other matter ; but, at the same time, the property 
which water has of 'carrying heat upwards, is greater than any other 
matter. Now, thia law of the' upward-carrying power of water is taken < 
advantajge of, and by filling the tube about one-third full of water, the 
ste^un which is generated is given off at the top of the intemal tube, and 
will cJoitstahUy keep the evaporating dumber filled with steam, of a 
Uemperatu^ in proportion to the de^ty of the^team in the boiler. The 
..^ffeet of the most intense heatiseTiee only to generate stegm faster^ 
;wiihput raising the tempemture ^ t^^ of the boiler, generating-Wbes, 

; while, without dMUhtiim, the boiler would, as is often the case 
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with other tujbufeii* Boilers, get red-hot, and generate less stcdm, hy driving 
off the welter from contact with it^ and materially injure the boiler. So long 
as there is enough water in the bottom of the boiler, to be above the bottom 
of the circulating-lube, say two inches, no derangement of the tube\?an take 
place, as the steam and water will, although it is obliged to rise tw'clve 
inches, sweep off the heat from the evaporating-tube, which will prevent 
an explosion of the tube, and which w'ould inevitably take place, when 
the boiler gets empty or dry, were it not, that in the centre of the sealing- 
I)lug is affixed a fusible metallic plug, which is riveted into it, and will 
melt befdre the steam is sufficiently powerful to burst the tube. 

For marine and locomotive purposes, it has been found that brick- 
work must be dispensed with, on account of its weigTit and bulk : of course 
the fire must he made within the body of the boiler. Now it so happens, 
that this new modification of the tubular boiler is extremely well calcu- 
lated for an internal fire-place ; for we have only to extend the outward 
row of tubes down to the fire-bars, and we have the most convenient and 
economical fire-box. 

Second Advantage. — Although it is not yet accurately ascertained 
what the saving ^f the fuel is, yet, from repeated experiments, I have 
no doubt that it will amount to one-third of the fuel now used by the 
best marine boilers. 

Third Advantage. — The reduction of boiler room is owing to the 
greatly iacreased evaporating surface in the boiler, which allows much 
reductlbii ill syse, and for the same reason, in weight. 

Fourth Advantage,— In consequence of the interior of the boiler being 
filled with evaporating tubes, which displace a large 2 >ortioii of the water, 
as well as the reduced size of the boiler itself, it is not too much to say, 
that one thir^ of the water commonly used will be sufficient. 

Fifth Advantage. — In Consequence of there being no possible escape 
from the hermetically-sealed tubes, there cannot he any deposit, as the same 
water in the generator may be worked over and over again, ad injinitnm. 

Sixth Advantage. — The furring uji of the common boiler is occasioned 
by the sluggish circulation of the water in the boiler, and the extra heat 
at the bottom of it. But forced circulation not only takes up the extra 
heat, but keeps all the foreign matter in motion, and as there is a much 
more rapid circulation at the fire-end of the boiler than at the other, all 
the matter that would otherwise deposit* and become fixed, fin<^s its way 
to the other end, and can he drawn off by a stoj>-cock at pleasure, as it 
will never iiicnist, * 

Seventh Advantage. — ^The generator cannot get above the evaporating* 
poin% since the extra heat is for a certainty swept off by the rapid circulation. 

* To prove the best temperature to generate steam, t prepared an iron cup, o{ 
massive thickness, cast for the purpose; it was heated to a wjiiito heat, and, whilst it 
wjEts allowed to cool gradually, several measures of water ^Vij^re placed in it,* one Ut a 
time, each ip. succession, as soon as the p^yious one had evaporated to dxyness. 

The 1st measure ip evaporating, occupied 90 seconds. 

2nd ..... 80 • 

3rd • • • . • 09 ' 

The vapour, or steam, e£F, began now to appear, and be#upe more dis*^ 

tinctly visibk) ’«^th tlie ovappration of succeeding measures of water. ^ 

4th meacRXxe in evapoMing, occupied 80 secopdit* 

8^ . ^ . V. . . 28. 

Itth . . . . . 12 [7th measure 
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Eighth Advantage. — l^xperience sliows that -whertfre^ circulation is 
active, no heat can get above the evaporating point, let the heat be ever 
so sti^ong*. This boiler is so coiistmcted that no part of it is exposed to 
strong heat, where strong circulation is not at the same time going on; 
consequently no over-heating can by any means take place. It is a fact, 
that no extra heat can get into the steam, since no heat is suffered to pass 
into the boiler above the water, let it get ever so low. 

Ninth Advantage , — ^The tubes of the locomotive tubular boilers now 
in general use, are riveted at each end; and as no provision is made for 
guarding against expansion .and contraction, the wear and tear is enor- 
mous. The tubes, hqwever, in this boiler are connected in the middle, 
and each half is allowed to contractiand expand without impediment. 

Tenth Advantage , — To separate the steam from the water and foreign 
matter, a small steam-chamber is attached to the top of the fumace-end 
of the boiler. A pipe somewhat larger than the steam-pipe passes from 
the top of the boiler to the bottom of this steam-chamber. Directly over 
this pipe, a dome is fixed, about three quarters the diameter of this cham- 
ber; the depth of this dome is rather more than half a sphere, and within 
two inches of the top of the pipe. From the bottom of t^e chamber there is 
also fixed a return-pipe, half the size of the steam-pipe, which leads down 
to within two inches of the bottom of the boiler. The operation is thus. 
\Vlien the steam rushes into the chamber, it takes with it more or less 
water and foreign matter (this is what is technically called <priming), 
which strike the concavity of the dome ; the dome throws ^owii the water 
and foreign matter to the bottom of the chamber, while the steam in a 
pure state passes off through the steam-pipe, and the foul water returns to 
the bottom of the boiler through the return-pipe. 

Eleventh Advantage , — The steam is got up much quicl^er than in any 
other boiler, in consequence of the great Evaporating surface within it, 
and the diminished quantity of water in the boiler. 

Twelfth Advantage , — ^The construction of this boiler is extremely 

7th measure showed what I had termed the evaporating point, 
and in a dense cloud of steam, evaporated suddenly in 6 seconds. 

8th measure occupied a longer period, viz., 10 

9th measure in evaporating, occupied 20 

10th 32 

^ And the 1 1th measure did not boil. • 

The first measure of water, although contained witliin the iron cup at a white 
heat, was perceptibly not in contact with the metal, but was repelled to some distance 
from it in a state of buoyancy, *hxLd there moved freely in every direction. 8k> circum- 
stanced, the '^ter evaporated slowly; but when, by the evaporation pf successive 
measures, and the lapse of time, tlie iron' was cooled down to the evaporating point,*’ 
the water then evidently came in contact with the iron, and the augmented fate of 
evaporation was as 99 to 6, or as 1& to 1, the rate being increased or multiplied fifteen 
times; or, in Other words, a given quantity of water was converted into steam, ^teen 
tinips q^cker at a modoi^tely low, than at an intensely high, heat. , 

* It is a curious fact, that there are now many boilers whioh. hate been in constant 
use for more than fifty years, — the cause is, that these boi^n are euffidently laige to 
make all tlie stOam required, without being this ia dona with a great sa<^ce 

of fuel t but whee it became necessaty to sconoiidl^ boiler has been very much 

reduced in wze and altered in form, eapo^g parts to be ^vetheated. It iS true, 

such b^ers raise much more steam wi& ndme fuel; and undoubtedly much more is 
save4 ill fuel than is tost in wear tmd tear>^ ihe^boller. This is noUeed, to show the 
l^^'advanjt^o of so construeiji^ the boifer ihat the heat will idwoys be kept down. 
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simple ; the bottom plate, after having been perforated with proper-sized 
holes, female coupling-screws ara firmly riveted into it ; the lower half of 
the tubes, which have been reduced one-third in size, about two (inches 
from their ends, is formed into a male screw, to fit the female coupling-r- 
screw. This male screw is faced perfectly flat, and the shoulder is made 
to be screwed firmly in contact with the bottom of the boiler. The upper 
half is screwed in the same manner. The face of this screw is rounded, 
BO that when it is brought in contact with the flat surface of the lower 
half, it may be ,the more certain to make a perfect joint. The upper half 
is not all&wed to touch any part but the flat surface of the lower half of 
the tube. The plug-nut, which is used for hermetically sealing up the 
tube, is perforated in the centre with a small hole, — say one-eighth of an 
inch in diameter, and filled with a fusible metal, which will be driven out 
before the tube will rend, and which could only take place should the 
water be allowed to escape from the boiler. 

The Waggon Boiler is considered the weakest form. It will be seen, 
however, by the diagram, that this new boiler is altered somewhat in 
shape ; the bottom is perfectly flat instead of concave ; the sides are also 
flat; the top is semicircular. The female coupling-screws undoubtedly 
materially strengtnen the flat bottom. The boiler is to have tie-bolts 
from the top, the number of which is to be determined by the strength 
of the steam to be generated in the boiler; they pass down vertically 
between«the tubes, and are screwed into the flat bottom of the boiler. 
Tie-boTts are jto be used also to hold the flat sides of the boiler from 
bulging out when used for high steam. None of the nuts of the tie-bolts 
are exposed to the fire, consequently no objections can arise from that 
source. This boiler may be made much stronger than any other, on 
account of i^ diminished size; setting aside the absence of any danger 
from the second and third <?ause of explosion, which has been described, 
the ends of this boiler, which are fliat, may be made sufficiently strong by 
ribs. In fact, this boiler must be pronounced a perfectly safe one, since 
only the first kind of explosion con take place, which is absolutely harm- 
less; the first kind has also been described. The ease with wldch this 
boiler can be repaired is not one of its least recommendations. Duplicates 
of the tubes may always be M han4> told if any give way, from unsound- 
ness or any other cause, they can be readily replaced, as they are fre- 
similes of each other. 

Thirteenth Advantage . — All persons who have been in the habit of 
using anthracite-coal, know that the intensity ^of its heat is so great, that 
if urged tp its greaj^est power, the best fire-brick is readily fused. It Is 
on this account tlpt^itia so difteid^ to be used for raising steam; still, 
#some i3isi:eful siol^rs hare used! it to great advwtage. It is, however, 
doiie dt' a great sacrifice of slow combustion and thin firing only 

will answer. -To produce ^ grmtest efPect, rapid “oombustiofi,* with a 
deep is ne^sdsiry. In ttio ^yr^l^er, the heat cannot possibly be too 
great*^ coa^ which calle^;!^ may obtained 

there jji any quantity^ aiiS k unddnbtedly tfio most econonucal irhato it 
can W iuw as W &e oa«» W fl^ie boiler, ' ; 
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I. On the Construction q/' Coaches^ by Sir Henry Parnell, Bari. M. P. 

Nov. 1835. Polio, 12 pp., 2 pi. Printed for gratuitous Circulation. 

A JUDICIOUS and well-timed enumeration of the points of desirable re- 
form in the construction, &c. of our stage-coaches. Hitherto the errors 
and prejudices of coachbuilders and wheelwrights (except thc^ latter in 
Edinburgh and its neighbourhood,) appear to have been unconquerable. 
The dished- wheel and xhe bent axle are still exclusively manufactured in 
the London workshop and the village shed ; and though the roads are 
now no longer cut into deep ruts and holes, the coaches are all nearly as 
heavy as they were fifteen years agoT — ^p. 10. « 

The suggestions of the author, for the removal of these and other 
objectionable jjractices almost as universal, are detailed with perspicuity, 
and explained by plates, containing elevations of the side and back, and 
a transverse section, of an improved coach. 

The principles ^vhich ar<t the basis of the proposed iinprovcinent are 
fully given ; but the application of them is advised to be Carried no further 
than experience will justify; and it is demonstrated, that this valuable 
guide has long shown, that in a perfectly-constructed coach the^e ought 
to be * ^ • 

The greatest possible height of all the wheels. 

„ „ depression of the body. 

„ „ shortness of the perch. 

„ „ length of axle-trees. ^ 

„ „ diminution of^ bearings and tires. <> 

„ „ length and pliancy of springs. 

That these conditions are not yet fulfill^ by our stage-coach builders, 
and that they may be made “ without departing very much from the 
present plan of building coaches,” the author shows by a “ comparison 
rf the size qf' a coach built on the proposed plan, and of a common 
cdach/'(p Kkj ^ 

Every stage-coach passenger (and who is there now, male or female, 
that is not, occasionally at least ?) will sympathise with the . following 
remark, and the proposed remedy. 

The convenience of travelers has been very little attended to in arranging 
the size of the bodies, and the height and depth of the seats inside coaches. 

The object should be to enable the traveller to sit in such a position as 
will admit of his perforating a long journey with the least fatigue. 

A slight degree of consideration will make it clear, that the seats should 
be ^ high as to give stmple room for the legs, and thus allow the whole length 
of the thighs to press upon the seats, and be supported by them. If the legs 
have tint room to hang perpendicularly, and are therefore thrown forward, 
the^orepdrt of the thighs are elevated, and the weight of the body is made to 
rest on the upper part of them, so as to prt^uoe a partial strain on the muscles 
in supporting the body. 

In addition to this, the body is thrown backwards, and the weight of it is 
^thereby supported with a considerable strain on the muscles of the back 
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which leatU toTati^uing them. There can be no doubt that a person who sit** 
on a hijjb, deep, and broad seat, anil in an ei*ect posture, as he does naturally 
on a wcll-rormed hi^h chair, will sutler les.s fatijjue, than one who sits on*a low 
seat, and in a reclining posture. • 

The popular prejudice in favour of the load being as forward As pos- 
sible, Sir 1£. P. attacks. lie says, . • 

According to the established law of mechanics, that the higher the wheel 
the easier a weight upon it is drawn, when a carriage has two sets of wheels, 
one of whifh is necessarily lo\yer than the other, the body of such a carriage 
should be so constructed, and so placed over the wheels, that the greatest 
possible portion of the load should he over the hind wly^els. 

And he advises : 

In order to keep the w'eight of luggage as far behind as possible, nothing 
but carpet bags and Ijght jiackages should be put into the front boot. As the 
top of the coach will be only seven feet six inches from the ground, portman- 
teaus and other heavy luggage may be put upon the roof. If three feet three 
inches of the roof next the guard’s seat ho used for this purpose, the weight 
of the luggage on the roof will be over the hind w^heels. For still further 
securing the object of having the weight as far behind as possible, a strong 
iron should project, one foot from the bottom of* the hind boot, having an iron 
frame, eighteen inches in length, fastened to it with a hinge, so that extra 
• mail hags, and heavy luggage, may be packeil to the full height, if necessary, 
of the top*of the guard’s seat. 

Ill ^ackinj^coaches, tlie hind boot should he first packed, and then the 
hind irons. The fore boot should he used only for parcels and luggage to be 
dropped or taken up on the road. 

On two other disputed, but important, points, the Author says, 

As the practice of dishing wheels, and bending the ends of the axles down- 
wards, originated in some degree in the bad state of the roads, now that they 
have become so much improved, the bending of the axles should be wholly 
laid aside ; and the degree of dishing given to the wheels should be reduced, 
and made wholly to depend upon experience, with reference to the wearing out 
of wheels, and the expense of renewing them. 

The above are the^priricipal points insisted upon ; and if the altera- 
tions they demand in the construction, arrangement, capacity, weight, and 
loading of stage-coaches, were carried out into practice, the ipllowing 
most valuable results, among others, would be obtained : — 

1 . A diminution of the labour of the horses ; and, 

2. An increase of the convenience, ease, an^ safety of the passengers. 

Though Sir Henry Parnell bears his own testimony to the practicability 

and liecessity of the proposed improvements, (and probably more unex- 
ceptionable evidence comd not possibly be obtained,) he has thought it 
right to support his assertions by extr^ts &om scientific tiriters ; but 
wishing to strike a still heavier blow at the very root of the e vil, b/^cleS-rr- 
ing away the ignorance of our Wrights and builders, through the means 
of actual trial and e^^eriment, he ^ds, • 

I* A slight incotisisteiiey haresCaped the attention of the liuilibir on this point ; fol- 
lowing out sound princi]^, he here advises tpe total banishment of the bent axle ; but, 
at pTa, he ree^unmends^ in to obtain a particular effect, that It shall s^l be used, 

tiiohgh with a tediased dr6op.-*-lBS5,l ? . ! 
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Altboog^ the e^rtraets, ^^hich have been taken from wofkst>f science, are 
((ttite sufficient to convince all persons whe have received a scientific educa- 
tiuiu that the fore 'wheels of a coach ought to be high, and that the greater 
part of the load should be placed over the hind ones, as it happens that few 
of those persons who are concerned in the directing of the building, and in the 
building of coaches, h^ve ever applied themselves to scientific inquiries, so as 
to know either why spokes are called .levers, and what the property of the 
lever is, or what the effects are of the friction of wheels in turning on their axles, 
and in moving on roads, it is quite necessary that experiments should be 
made, so that by showing how much work horses actually do in dmwing dif- 
ferent kinds of carriages, nothing shall be left wanting to expose the prevailing 
errors, with respect to wheels, and the proper manner of loading coaches. 

The invention, by Mr. M‘ Neill, of an instrument, for trying the draft of 
carriages, which has been found to be perfectly fit for the purpose, now admits 
of such experiments being made, with a certainty of leading to accurate re- 
sults ; and it is very important that they should be madef 

As this instrument can be fixed to a coach, with the horses to it, what it 
shows is, the>«Lctual force or labour which they exert in drawing; and, there- 
fore, the experiments made with this instrument are not liable to errors, like 
other experiments, where it is necessary to use a substitute for the real 
power. , * 

The expense of making a proper set of experiments would amount to some 
hundred pounds; as, however, there exists nothing to make it worth the 
while of any private person to incur it, these experiments should be ordered 
and paid for by the Government. This small ex^x^nditure would goon be 
repaid by the saving Which would be effected by diminishing the labour of 
horses in drawing stage coaches, and, consequently, th| expense, which now 
falls indirectly on the public in providing a sufficient number of them, and 
maintaining them. .. 


We are informed that Mr. McNeill has, qt the request of the I^ssian 
OoYemment, lately constructed an improved instrument of this kind^ pro- 
bably the most perfect of any yet made. This request of a distant nation, 
may enable us to form an opinion uf the vigilance and activity of the 
part of the administration of that country which superintends the main- 
tenance of the public roads and carriages. And shall England be behind 
; in the further examination of a question of suchr importance to its com- 
mercial prosperity? Shall a ebuntry, in which so large a part of its 
populaticrh is, day and night, conrinusdly on the move, be still unable to 
state, on undisputed grounds, what is the best form, and weight, and con- 
struction of a safe vehicle transport? It might have been very difficult 
" to have done this even a very few yOqrs .ago ; but liolv, when so expe- 
.li^Ueed a person* ^ the author of this ^^work we have, at the 

present moment, all the data ahd the mstruments necessary, and that the 
BeltttLon of . the problein merely waits for a moderate, pecuniapr from 
thq let us hope that our ignorance vrill not perrmikd to con- 
tinue mu^ longer. . ' . v v , 


IL M^hematicai Researches. G. X JmiBABn, 

- » d-B.; Bristol. 


this very wide attd une 


iSte Wp^ld the &mt$ of a motif fxtbhsiye prbfoidhi of the 
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tlieory of algebraic e<juations, not only in their numerical but m their 
most perfectly general charaxjterf Of the value of these researches, no 
doubt can be entertained among mathematicians; but it is not’ every 
student who will be able to profit by them, as in addition to the difficulties 
of the subject, it has been necessary, in order to express the veiy compre- 
hensive views of the author, to adopt a new and peeuliar notation. It is 
a proof of their value, that on an account of them being given this year 
to the Physical Section of the British Association, a sum of money was 
immediately voted, in order to have some of the prolix arithmetical 
operations executed, which are necessary for the full developement of the 
theory. ^ 

III. O 71 the Theory and Solution of Algebraical Equations, By J. R. 

Young, Professor of Mathematics in Belfast College. 12mo. London, 
Souter. • 

Professor Young has been long and advantageously known to mathe- 
matical students, for a series of accurate, elegant, and per1|>icuous ele- 
mentary treatises, forming a course of pure matheinatics. The present 
volume supplies the only portion of the course which could be considered 
deficient : and is marked by the peculiarity of embodying, for the first time 
in an English work, the recent researches of M. Sturm, whicli, involving 
the discovery of a remarkable theorem of the utmost generality, supersede 
the m^lTods of preceding algebraists, and complete the investigation of the 
theory of nunfbrical equations. 

IV. Minerals and Metals^ with their Natural History and Uses in the Arts, 

% London, J. W. Parker. 

This V4?ry snfall volume will be read with groat interest, not only by the 
young, for whom it is specially intended, but by those of all ages, who 
Jiave not specially made these subjects the object of their studies. We 
have here, in a very small compass, a mass of useful information respecting 
those materials of all comfort and civilization, (as the mineral products of 
the earth may truly be called,) conveyed in an agreeable and attractive 

manner, and illustrate<k with many well-executed wood cuts. 

■« 

V. The Student’s Cabinet Library, No. II. On the Connexion^ between 

Geology and Natural Religion. By Professor Hitchcock, Amherst 
College, U. S. 12mo. Edinburgh, Clark. 

Though there are some few subordinate points in the author's argument 
wbicji seem to us defective, yet, upon the whole, we consider this an 
admirable and Useful tract, on a subject of the most serious importance. 
It stands pre-eminently distinguished by sound sense and "enlightened 
philosophic views, amid the mass of publications on the same ^ubjjpct^ 
which the present age has produced : many of which, with the. best inten^f 
tions, we do not do5!>t, on the part of their authors, fVpm the ignorance, 
bad logic, aud wOrse tas^, which they display, are eminently daloulated 
to expose to the sco^ of the sceptic, th^ sacred cause which they adyirote, 
instead of aHordinfElt any rational suppoi t. \ * 
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VI. Means of comparing the respective Advantages of dijlfere?U Lines of 
Jlaihvays ; and on the Use of Locomotive Engines. Translated 
jropi the French of M. Navikr, ])y John Macneill, C. E. 12mo 
96 pp. London, Koake and Varty. 

The discussions -vvliioJi took place in before Committees of the two 

Houses of Parliament, upon the Bill for the Great Western Railway, 
will ever be remembered as an epoch in the history of l^riglish civil- 
engineering, and its professors. A fact was then elicited which may lead 
to many a curious theme of inquiry and reflection as to its protracted 
existence, but which c^ertainly must force those who have the direction of 
the expenditure of the enormous sums which are tinnually devoted to the 
construction of railways, to be better prepared for futui-e inquiries of the 
same nature. 

The bill above mentioned was opposed ; and the most formidable 
source of opposition was the proposition of a rival lino. A comparison of 
the two linelf became, therefore, a very important duty of the committees. 
This was prosecuted successfully, without more than the usual difficulties, 
through most of the points of collision which arose, ^ind one oidy re- 
mained which, though equal to any in importance, yet as it was a subject 
of mere calcidation, we should not have expected, at this advanced peribd 
of railway experience, it could have raised a question among the learned 
engineers. The case was cleared of all question^ of local interests, 
and reduced to this simple form : — A railway for the transport of loaded 
carriages is desirable between two places, a and B ; ^two lines of country 
are presented for this purpose, and each recommended by its respective 
patrons as the most eligible ; the one passes from a, through a point p, 
to B, and the other through a point d, so that the lines are represented 
by ACB, and abb. Now, by which of these lines can a passenger or ton of 
goods be carried cheaper or more expeditiously? Will the law-making, — 
will the scientific,- — will the speculative, — ^will the mechanical, — will the 
professional world believe that no answer was given in these Committees 
to this question! that none could be obtained! that the bill passed into an 
act without the information it would have givei^! that in all inquiries 
which ever have been made into the merits of rival lines of railways by 
proprictgrs, opponents, committees, — ^parliamentary and others, &c. &c., 
the question, if asked, never was answered! and that at that time no book 
existed in the English language which contained the data by which the 
answer could be satisfactorily stated ; that is to say, not a table, formula, 
or statement, by^ which an engineer could calculate the cost of transport 
of a given load upon a railway of ^ven length and ^ven rise of Incli- 
nation! It is true, that in the committee, opinions were given, that the 
line ACB was preferable to abb ; but these were met by opinions, that the 
lind AD*li was preferable to aob ; and the committee was expected to be 
influenced by the weight (“ if that was weighty which weight had none,”) 
of these <conflicting opinions, in the absence of all facts and calculation 
founded upon accurate data. These opinions^ Und the skilful shuffling 
and mystification, which ignorance and cunning can, at times, bring suii- 
cessfully into play, cost the parties interested in the Great Western Rail- 
way question, a very laige sum of money, without the slightest useful 
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consequence ‘mitigate the loss, while the problem might have been 
solved, and the truth demonstrated, with mathematical precision, by a 
single competent witness, at the cost of about half an hour of his tiVne ! 

The dispute in question was continued week after week ; fliousand 
after thousand was expended; and, when a little light did once strike 
across the gloom, ignorance, as usual, was alarmed, atid, before it could bo 
more fully developed, she succeeded in driving it from the arena; but 
heads have cleared since, and inquiry has exposed more completely the 
deficiency^ in some of our professional crania and libraries. 

The humiliation produced in all the honourable minds of the pro- 
fession, we suppose is deep ; and we are pleased to^ee that, by the means 
of M. Navier's elegant investigations, the country may be saved from 
similar disgrace in future. The means this gentleman presents, are the 
only ones wliich can suit the case ; viz., a thorough mathematical mastery 
of the subject, by \^hich the true result in every particular instance can 
be obtained. This will banish mere opinion from the witness-box, will 
shorten inquiry, furnish solid grounds for decision, and save much valuable 
time and labour. We confess our patriotism would have been gratified, 
if Mr. Macncill had presented us with an original work on a subject so 
eminently national, as that of niilvvays. Afe it is, he has preferred to 
introduce to English readers the labours of a French mathematician, 
* distinguished for his application of science to this branch of mechanics. 

In ^me notes witl\, which Mr. M. has prefaced his translation, ho 
makes a suggestion, which is so in harmony with the principles upon 
which this Journal, j^d the Gallery with which it is connected, have been 
founded, that we give it at length. 

* As practical men have seldom the time, or the mathematical acquire- 
ments Jhat al-e reejuisite foi; such an intricate investigation, a series of 
facts should be registered at all the different railway establishments in the 
empire. These/acil.? should embrace, 1st, the cost of the engines, their weight, 
a daily journal of their repairs, and the number of miles travelled daily ; the 
weight carried, the water and fuel consumed, the pressure of the steam on each 
particular part of the line, &c. &c. ; if such facts were collected, and given 
to some of our able mathematicians, there can be no doubt of their being 
able to furnish forroulse that would be of the utmost importance to the 
country ; or it might be better to employ such persons to design and carry on, 
under their own superintendence, sets of experiments, in any way they might 
think most adapted to obtai^ the information desired. Su^Sh persons might 
be easily found amongst our mathematical professors, and the expense of the 
experiments should be defrayed by the Railway Companies, in some certain 
propojrtion. 

The perfect execution (and the imperfect, would be mischievous,) of 
such a propojsition would be of the most extensive benefit; and the cost, 
if distributed as the author points out, absolutely ‘insignifieanlf. Our 
humble assistance sl^U be at all times ready in the furtherance of this 
and simitar accumulations of practical information. « 

In the little work iinder consideration, the aim of M. Navier has 
been, to point out the greatest amount of reduction, which the establish^ 
meut of a railway can effect upon the actual cost of transport, so far as 
can be obtained by- mathematical investigation, founded upon data 
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furnished by experience. Me supposes the material, fonii, &c., of the 

rail to be determined, the local and general interests all understood and 
estimated, and that there only remains the selection of the line of country, 
along 'T^hich it can be demonstmted the transport will be the least 
expensive ; in fact, a valuation of the effect of the several lengths and 
slopes of each of the rival lines, so that an accurate comparison may be 
made of the powder which would be required to draw a given load upon 
each. The very problem which was the res vexata before the Great 
Western Railway Committee. 

In the course of the investigation, M. Navier, enumerates the 
principal elements iti the comparison of rival lines of railway ; he 
determines the power required to draw a given train over a given rail- 
w^ay ; and also the weight of the train which can be drawn along a given 
railway by a locomotive engine of a given power ; be examines the 
motion of the train on slopes, and in passing from ohe slope to another, 
and concludes, by giving instructions for summing up the effect, and 
comparing the advantages of the several lines under consideration. 

Among other useful demonstrations, M. Navier proves that slopes on 
railways do not lengthen the time, nor increase the cost of transit, pro- 
vided they do not exceed ail inclination of 1 in 250, and that the points 
of departure and arrival are upon the same horizontal line. Hence, for 
example, on a railw’ay, say of 50 miles in length, and in which the above ' 
conditions exist, the load, during the transit, may be canied tfp slopes, 
even over a summit of 500 feet, as cheaply and as expeditiousTy, as if 
the line had been horizontal throughout its whole length. 

lliat if the slopes do exceed, but by a little, the above inclination, ' 
then the balance between the po^ver expended in the up-slope, and tliat 
regained in the down-one is destroyed, and there must, consequently, be a 
W’asteful expenditure in the cost of transport along such a railway. It is, 
perhaps, th^ ignorance of this limit, that has produced some of the con- 
fusion which seems to prevail in minds otherwise tolerably clear "on this 
subject. 

In shori, the formulee of M. Navier, are general, and by them, the 
cost of the transit over any given railway may be accurately calculated 
from data easily attainable in all cases. 

M.» Navier mentions, that his w'ork is merely an extmet from a 
course of lectures, delivered to the students of the Board of Bridges 
and Highways {Ponts et Chaussies) of France. How enviable appears 
the position of the Frencfi engineer-student to those of our own country. 
The one has a p^fiision of gratuitous instruction by the greatest masters 
of mathematical science, and is distinguished by honours in propdrtion 
to hi's acquirements ; ♦the other can scarcely procure a solitary guide at 
any cost, and is i^eldom gratified by receiving distnictlon, however 
minted, until age or exertion has made him indifferent to its stimulus. 
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Vir. Principles of the Differential and Integral Calculus, familiarly 

illustrated, and applied to a variety of useful Purposes; designed for 

the Instruction of Youth, By the Rev. W. Ritchie, L.L.D.^ F.R.S., 

Professor of Natural Philosophy, &c. ; 12mo., 174 pp., woodcuts. 

London, Taylor. ^ 

This will he found to be an inestimable little work by those who are 
about to seek in good earnest for information in this important depart- 
ment of mathematics, with the intention of applying it to practical pur- 
poses. Before its appearance, the English student might have searched in 
vain for such a help. Wc can already speak, from, actual observation, of 
the delight and satisfaction it has excited in more than one young mind, 
by the clearness and intelligibility of the definitions, and the rules for 
acquiring correct notions of the terms, &c., used. In this respect, it 
surpasses even the ^timable French work of M. Boucharlat. 

Take, for example, an extract from page 3, explaining what is really 
meant, when it is said, that 1 divided by 0, is infinite. Here the 
following series of leading questions is proposed. 

How much is f divided by 1 ? — ^Answer, ].. 

How much is 1 divided by ? — Answer, 10. 

^ How much is 1 divided by a fraction, having 1 for its numerator; and 
1, with a^many C5rphers as would reach to one of the fixed stars for its deno- 
minator? — Answer, 10,000,000, &c., to the fixed star. 

Hence, as the diviso^ approaches 0, what does the quotient approach ? — 
Answer, Infinity. ^ 

Hence, by an extension of reasoning, when the divisor becomes nothing, 
what is the quotient or value of the fraction ? — Answer, Infinite. 

Professor Ritchie, still continues the use of the usual or continental 
notation. He agrees with Mr. Woolhouse, that the signs recently 
introduced by the Cambridge mathematicians, “ hare no recommendation 
whatever, over those already established and incorporated in all the most 
valuable works of science."' 

He states, that his aim has been to simplify and illustrate, by 
familiar examples, one of the most elegant and useful branches of 
mathematical science, and that his plan is founded on the same process 
of thought, by which we arrive at actual discovery, namely, by pro^ 
ceeding step by step from the simplest particular examples, till the 
principle unfolds itsef in all its generality r Again, in this arrangement, 
the differential calculus, and the integral calculus, are made to travel 
hand^ii hand, till they grrire at the point where the former naturally 
stops, and tho latter advances, without requiring iiirther aid from its 
companion.*' The author Ibas, in general, successlhlly executed the task 
he proposed to himseti^^and ths student who steadily foljowe hise steps, 
and fairly attains the end of the work, diminutive as it is in its dimen^ 
sions, will have nmstered difficulties which have cost many minds, 
though assisted by the hast works that existed, months, and even years 
to overcome* He may then proceed, immediately, to the valuable work 
on the same recently published hy Mt. Hail, ftdly prepare to 

open mine it cbntatim, and^^sess Mmaelf of its wealth. 
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We earnestly recommend our young engineers and' mw^cliiuiieians, to 
lay aside the alarm they generally expros^, when the study of the calculus 
is re<fommonded, and to make an effort, if merely as an experiment, to road 
this weftrk. W(» venture to predict, that if they do, they wdll feel that a 
film has fallen from their eyes, and that Ihcir right hand has increased in 
cunning. New and unexpected scenes of enterprise will open upon 
them, and an exquisite sensation of neA\ ly acquired power will irresistibly 
uige them to enter, and gather pait of the immense harvest which yet 
awaits the sickle of the accomplished reaper. # 

Ihere can be no doubt, that facts in tlic processes of ait, and in 
the operations of npturc, extremely simple in their appearance, but, 
perhaps, of immense importance, either for application or explanation, 
are daily passing unobserved, or if 'observed, soon forgotten and lost. 
The latter principally proceeds from the incapability of the observer to 
reason upon such phenomena, even when his natural sagacity teaches him 
to suspect, that they may be far more valuable than mere novelties. No 
class of men are likely to be so fortimate in this respect, and, if ignorant, 
to be so perplexed, as the rising engineers and mechanicians of the age. 
The powerful natural agents now under the coujiiol of man, and 
ministering in a thousand ways to his convenience and gi’iitifi cation, are 
daily presenting new data ; from ivhich, also, are daily proceeding ne>v 
trains of reasoning and research, pointing towards results wliich, but a few 
years previous, even the human imagination hqd not dared to «ipp roach. 
Such results, however, demand the calculus for their eas^y and complete 
attainment. ^ 

To return to the work under consideration, we cannot completely 
discharge our duty, without stating our regret, that the author lyds 
omitted the answers to the exercises, and has placed the ,explanation of 
the signs used in the work, at the end of if, without any notice bl’ them 
in the contents. The first, we are disposed to consider, as a material 
deficiency, and -will be particularly felt to be so by the remote and solitary 
student. There may be some objection to placing an answer immediately 
after the proposition: the premature conception of it, so given, may 
injuriously influence the inquiry, and substitute^for the mental exercise 
intended, another of a totaUy different character; but this will not 
apply, ,at least in the case of an honest inquirer, to placing it in an 
appendix. The answers are sure to be demanded even by the most able 
student, and a key will, therefore, be wished for, probably long before it 
can be obtained; imd not*then/ probably, without additional cost. When 
it is published we fear we must request of the learned Professor to 
elucidate his illustration” at p, 18 :*— proceeding step by step there 
Is nothing pxeceding<^ this illustration that enables the learner to see that 
sutd at the ^me timesr X 10® x 2, 

%he book is very well printed, and the priefe not unr^onable ; but 
we wish, on account of a huge class in whose hands we could desire to 
see it, th^ it had been possible to have published it at much less. 
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Annual Depth of Rain in England. 

A VERY accurate observation has been regularl} made Ibr several years of the 
rain which lias fallen at Kendal, in Westmoreland ; and we are enabled by the 
kindness of Mr. Wakefield, a resident, to present a table of the quantity which 
has fallen in that neighbourhood during each month for the last seven yearn. 
The depth*o^last year it will be seen, amounted to inches, ivhich is very 
nearly the mean of the six years pievious. ^ 

It would be interesting and useful to compaie this return fiom a country 
of mountain and lake, and situated in the iioi them part of England, with others 
made as carefully, from districts of difieient sui faces and positions throughout 
the three kingdoms, and we shall be obliged by receiving such; and if 
accompanied by a desciiption of the instrument, their position with regard to 
the ground, &c , and othei details, they will be still more acceptable. 


Annuai Monthlv Depths op Rain which i-eil at Kendai during the 
, LAST Seven Years. 



1829. 

1830. 

1831. 

1832. 

1833. 

1834. 

1835. 


Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Januaiy*. . 

0-747 

4 429 

1-619 

2-278 

1 028 

14-758 

6 349 

Ftbnft-ry . 

.1-2:14 

4-774 

8-208 

4-258 

4-582 

6-723 

8-820 

Maioli . . . 

0-8«7 

6-045 

6 028 

3-649 

2 070 

6-171 

5-049 

April . . . 

3-511 a 

6-656 

2-433 

2-236 

3-764 

1-043 

1-589 

May, . . . 

1-977 

2-831 

0-721 

1 602 

2-634 

1-637 

3-063 

.Tune . . , 

4-204 

5-289 

2*682 

4-643 

7*715 

6-699 

1-254 

truly. . , . 

5-569 

4-961 

4-081 

2-639 

2-233 

5 048 

6-259 

August . 

• 9-383 

4-218, 

3-899 

4-433 

1-966 

6-167 

3-107 

S( ptcmbor . 

5-243 

8-027 

6-393 

2 295 

3-527 

4*908 

7*816 

October . , 

6-684 

4-695 

11-812 

8-346 1 

3-752 

4-715 

4*386 

November . 

3-856 

1 10-023 

8*560 

5-373 

7*438 

4-206 

6-311 

December . 

2-899 

1 2-082 

4-980 

8-037 

14-219 

6-047 

2*889 

Whole Year 

46.173 

58.030 

1 «1.416 

1 49.688 

1 55.418 

1 65.122 

1 55.891 

Mean depth of the Sevep Years ... i 

15*962 Inches. 



1 Totid ditto 


Do. 

. . . 391-738 Do 

or 32 Feet, 7f Inches. | 


Aurora Boreahs. 


The Aurora on the evening of Npvemher 18th, 18.^5^ was witnessed uith great 
brilliancy at Oxibtd. A bw, brOad, luminous arch stretcdied along the n.w. 
horhsen at its .centre, not rising to imy greaf elevation : this remained 
^itettonary» bnt from It other bmnds <Hr Btremns of Ugbt shot up. Ohe observer 
saw a number ^ tbeoMogethen wldclr asOended to tbe^enith, and converged 
like the ribs of a dome. a bw, ^pe^etqaHy 

ne graat bei^t; wMSt w, md it, 

and wa» ■ 
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tertained, that winds are generally rectilinear in their progress, atod blow for the 
most part in right lines over extensive portions of the earth's surface ; an error 
which appearh to remain undisturbed in the minds of most meteorologists. 

Temperature qf Canton and Macao. 

Mr. Meyen, for somd time a resident at Canton and Macao, states, as the 
result of his own obser\'ations, and those of other residents during very con- 
siderable periods, that the mean temperature of Canton is 7 14* Fahr. and that 
of Macao 724® Fahr. It will facilitate accurate comparison to remark that the 
mean temperature of London, as stated by Professor Daniell, is 49$'^ Fahr. 

Filtration and Cooling of Light. 

M. Melloni, in examining the correctness of his opinion, that light and 
radiant heat were produced by difrei*ent causes, and that there was therefore a 
possibility of separating them from each other when combined, has succeeded 
in accomplishing this remarkable experiment. By a process extremely simple, 
he separates l]ght from radiant heat, whether proceeding from ordinary 
fires or from the sun. His mode is this The radiation from a luminous 
body is passed through a system of diaphanous bodies, — these absorb all 
the radiant heat, and extingiush but a very few of the ICiminous rays. The 
pure light emerging from such a system is found not to affect the most delicate 
therraoscope, even when concentrated by lenses to a brilliancy equal to that 
of solar light. The substances hitherto employed in this heat-absorbing* 
system, are water, and a peculiar kind of green glass, coloured iTy^oxidc of 
copper. The cooled and filtered light, as it may be ternfed, is decidedly 
yellow, with a tint of bluish-green. « 

Periodic Appearance qf Shooting Stars. 

M. Araoo has recently given publicity to the notion that milli^ss of groups of 
opaque bodies floating in space, may in their periodical revolution, annually 
cut the path of the Earth near that point of the Ecliptic where our planet may 
be found about the middle of November; and 'that on entering into our atmo- 
sphere, these bodies may inflame, and so become visible to us. He dra^s this 
conclusion from the reports of several observers of different nations, who have 
described appearances of this class of meteors wjiich were remarkable for 
numbers and brilliancy; but more particularly for the circumstance, that 
vthough ^observed in different years, they all occurred on or about thfrl9th 
day of No\ember. 


^ Velocity^ <^c., qf Currents in Rivers. 

M* F0NTA.1NE, an engineer long employed upon the Hhine, has published 
uti elaborate work descriptive of his actual operations upon that river«during 
twenty-one years. Iif it the author states the result of his numerous experi- 
n^ents^ tp determine, the law of the variations in the velocity of the current of a 
rii^, which mke .place between the surface and the liottQim “lie 0 nds the 
line of mekn velocity always |p be upon the surface whop tl^e bed of the river 
is elenr*^ smooth, and continuous; and that it descends and aj^proaches the 
bottooif in pro|^nlQn as the bed is irr^ular, and thp number ^ obstructions > 

lying upon it is increased. M, de Inlse ascertained, that a line, su^ 

^posed to lie opmv the surface of a river* at ri^ angles to its shores, and free 
*niiSove in a vertical plane only, veries ver^much in its form, though gene- 
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rally 8up|>osefl t</bd straight and horizontal, as a, b, in the annexed figure. 
This, M. de F. shows is naver the ease, except when the flow is uniform, and 
the height* of the water is permanent; but that when the river is rising, this 
transverse line becomes more or less convex, as a, c, b; and, that on the 
contrary, it dips in the middle, and becomes concave, as a, d,», when the 
river is falling. ' , 



M. de F. suggests, that the well-known differences of opinion which exist 
between profbssional^en on this subject, may be.pnncipally owing to one or 
other of these particular cases only having been observed, and erroneously 
considered as a general law. The instrument used in these experiments on 
the velocities, was invented by M. Wattmann. an accurate" amount of which 
we should be happy^ to receive for the purpose of publication, and of comparison 
with one lately constructed in this country for the same object, and which will 
be described in our next number. 


^ Variation of Temperature %n Rocky Strata, 

Mr. HENvgDOD con<£ivea that he has satisfactorily ascertained that a 
difference of 2® — 3* Fabr. exists in the temperature of the schistose and 
granitic strata of CoFnwall, when they are severally examined at the same 
depth. It IS not stated to which the higher temperature belongs. 

R^cted Heat measured. 

The fact that heat is reflected more or less abundantly in proportion to the 
nature and polish of the surface upon which it impinges, was confirmed by the 
researches of Rumford and Leslie; but these philosophers d|d not proceed 
to ascertain the proportion, in each particular case, of the incident, to the 
reflected, heat. It is easy to imagine a variety of cases in which, the property 
of the reflection of heat bting known, and also that its quantity was variable, it 
would be desirable, and often exceedingly uaefiil, to be able to ascertain the 
amount which could be obtained from any particular body and surflice. 
Melloni has recently shown, that by means of an apparatus, designed by hiin» 
the problem can be solved with great accuracy. « Another instance in which 
the genius of M, Melloni, aided by the exquisite delicacy and sensibility of hia 
apparatu|^ has detected and exhibits properties and proportions this 
invisible and hniversaf ageal^ which appear<^ n short time ago to lie for 
beyond the utmost reach of the powers ef man, * 

ct Wem JlfuHa JPlant ike €^enfHr, * • 

Meeting oF {ht^ii^hineiean Bodily ef on the $ih JKoyeinhpr 

pr. Pfinb^y ex^h^W specimen of tRe BnmeUa 
^the West Indies^ whicji iast W open SiS? hr garden of 

jir, Shiriny, cr.latitnpn TiSth tfedf 
.^areiy hle|some4 in glass, aHmmirli 
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flower is given in the Uortus EUMmensis; and the individdaKplant alluded 
to had been tried first in the pinery, and afterwards in the greenhouse, but had 
never fut forth flowers, till it was taken ont of doors, when it flqwered, though 
the petals never properly expanded. 

PJ^mphoric Light emitted by Flowers, 

At the same meeting, a communication was a]so read by him respecting an 
electrical phenomenon, which occurred in the garden of the Duke of Buck- 
ingham, at Stowe. On the evening of Friday, the 4th of September, 1835, 
during a storm of thunder and lightning, accompanied by heavy rain, the 
leaves of the flower cajled CEnoihera macrocarpa, a bed of which is in the 
garden, immediately opposite the windows of the manuscript library at Stowe, 
were observed to be brilliantly illuminated by phosphoric light. During the 
intervals of the flashes of lightning, the night was exceedingly dark, and nothing 
else could be distinguished in the gloom except the brighUlight upon the leaves 
of these flowers. Tlie luminous appearance continued uninterruptedly for a 
considerable length of time : it did not appear to resemble any electric effect : 
and the opinion which seemed most probable was, that the plant, like many 
known instances, has a power of absorbing light, and giving it out under pecu- 
liar circumstances. . * 

Beet-root Sugar, 

The exertions making in France and throughout Germany to simplify the 
process of preparing sugar from the Beet are immense and unceasing. ^ At the 
itjcent meeting of the German naturalists, at Bonn, the section of Agriculture 
and Rural Economy was almost entirely occupied with papers and discussions 
on the subject. At Valenciennes, a manufacturer has succeeded in discovering 
a method of crystallizing the wljole of the saccharine' matter of the Beet 
without producing molasses in the process. Three sugar-hou^qs there have 
adopted the new plan. 


Science assisted by the State, 

The French government, in October last, being about to despatch a vessel, Ld 
Bonife, to the Brazils and SanSwich Islands, through the Chinese and Indian 
8eas, gave permission to the Academy of Sciences of Paris, to take advantage 
of the circumstance for scientific inquiry. This body eagerly embraced the 
offer, a^d appointed M. Arago, and other distinguished members, to draw up 
suitable instructions for the officers of the vessel; these gentlemen are also 
stated to be able and willing to second the views of the academy. InstruThents, 
such as the shortness of the time would permit. Were immediately collected 
and pirepared» Should not this exaixiple stimulate tis to seilee some of the 
. ihany hundred ^Opportunities which occur every year ih this country, nqt only 
In the case of the goverjvment,but cftl^ numerotia public bodies, epmpanies, and 
powerM ii^4^Vidual8, who are daily sending out vessels to cross eyCty sea, and 
viCit every pCint, of the globe ? It is true, we Cannot be aeepsed^ of absolute 
negledt,-^tbem 'are a few valuable instances to the contrary ; hat how rar^y do 
we cee a^case in which our Hoyal Society Is beeflpiei ks the SWhch Academy 
has lately been ! ' , , ' 0 . 

In the pyecent instance, giuUQring ttpd inihot^nt reatiUs occurred even 

before the sibling of the vessel, m by the fbct Iluring- tibie 

^ kxamliifflioft and comparison of ht iiiii^ruments intended to besam dn 
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board La lionfte^ *some extraordinary irregularities were observed in the direc- 
tion ot the magnetic needle. Thdfee happened on the 17th, 18th, and J9th of 
November. Tlie observers were led to suspect the existence of an Aurora 
Borealis, but the atmosphere at Paris was cloudy and unfavourable for ascer- 
taining it. In a few days the correctness of the supposition was made evident, 
and the extensive induence of a remote Aurora upon thft magnetic needle was 
confirmed, by the arrival of the English newspapers, and also of a communica- 
tion from Nismes, containing descriptions of a brilliant Aurora, which occurred 
in the night of the 18th of November*. We have little doubt, but that this 
series of denedcial effects will be continued, and that, barring accidents, the 
return of La Bvniie will, in addition to the discharge of her duties to the French 
government, be accompanied by a gratifying accumulation of knowledge to^he 
French Academy, and through them to the scientific men of all nations, and 
eventually to the world. 

*New Electro-Chemical Apparatus. 

M. Bkcquehel of Paris, has introduced to the notice of the scientific W'orld, a 
modification of the Electro-chemical Battery, which reduces it to a striking sim- 
plicity. And yet he finds that all bodies exposed to it are either decomposed 
or attacked, exactly as if they were submitted to the Voltaic pile; that its 
power of action continues uninterruptedly; and that the intensity of its current 
IS not affected, in any appreciable quantity, by the causes whitdi tend to 
•weaken the electro-chemical effects of the pile. 

Simple as M. Becque^el's apparatus is, its arrangement has already been 
improvdcl by M«Aim6, who describes the newer instrument as follows: — A 
TJ -formed tube, pierced with a small hole at its lowest part, is to have its legs 
half-filled with very fine sand. One of the legs is theji to be filled up with diluted 
sulphuric acid, and the other with a concentrated solution of sea-salt. The 
two fluids will descend through the sand, and combine at the lower part of the 
tube. As soon as this combirKition is effected, the fluid, resulting from the 
combination, escapes immediately through the hole, which is loosely plugged 
with a bit of asbestos to prevent the escape of the sand. A slip of platina is 
dipped into each leg, and wires from these slips connect them with a galvano- 
meter. On making contact, the needle immediately indicates, by the change 
in its direction, the formation of the current produced by the action of the two 
fluids on each other. Thb intensity of this current varies with the degree of 
concentration of the solutions, and with the rate at which the combination is 
made ; to facilitate the latter, the size of the hole may be increased. 

When a constant and regulated supply of the solutions, and a proportionate 
discharge of them, after they are combined, are obtained ; the process can be 
carried on for any desired period without intermission. There is, however, one 
precaution necessary,— the elutions must be so prepared and proportioned, 
that they shall not, on eombiningj form a salt and obstruct the discharge. 
From the exlperimenta of M. Becquerel and M. AimS there seems already 
grouiid for believing, that electro-oheipical currents of determined iqfenstty 
may be |Kh)duoed and maintained during whatever time may be necessary to 
effect cWmioal deCbi^position, by thia powerful agent. 

Difrettion qfUfk in Eram$^ * ^ 

I>f h recent memoir by M. Itetoonfei^mnd, he stab^» that the avmai^ of 
hmnaAlife irt France id 3 *T yearb, d mbnth8> and II deys. 

e see Nothie of the Aurora Bbreifih, at Oalbrd, p# S5. 
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Mxignetismas a Motive Power, * • 

Th» B^v. Mr. M*Gauley exhibited to the ritish Association at Dublin, a very 
simple contrivance by which Magnetic force is employed to drive machinery. 
The magnetism is produced in soft iron by a galvanic battery ; and by an 
ihgenioUS hut simple contrivance the connexion of the wires is alternately 
reversed, so that a ^ar of iron is kept continually moved backwards and 
forwards between the opposing poles. This moves a crank, which turns a 
wheel, to which of course any other wheels can be attached. Tlie extent of 
power he conceives will be as unlimited as the strength of the battery which 
is used. 

* ^ Marine Instrument, 

One of the instruments furnished by tHe French Academy to the officers of 
Xa Bonite, is intended to procure specimens of sea-water at great depths. M. 
Biot formerly used an instrument of this nature in the Mediterranean, and 
obtained sea-water from a depth of about 450 fathoms, together with all the 
air, &c., that it might contain, for the purpose of examining and comparing it. 
M. Savart, who has superintended the execution of the new instrument, has 
introduced some important improvements. We hope to be able to give a 
description of these improvements from the author himselft 

Simplification in the Laws qf Chemical Action. 

M. Biot, at a sitting of the Academy of Sciences, on the 23rd of November* 
last, opened a sealed communication which he had deposited with the Academy 
for some time, and read from it an interesting paper, in whicH he had applied 
optical principles most successfully to the resolution of the constituent propor- 
tions of chemical combinatibn. At the conclusion, he called the attention of his" 
auditory to the extreme simplicity of the new laws he had placed before them ; 
and observed, that he felt justified in thinking that it was pc^jbably not so 
difficult as it is at present imagined, to reduce ^le phenomena of chemistry to 
the same simple and exact calculation as those of mechanics. 

Convenient Chemical Thermometer. 

Mr. Pastorelli, of Cross-Street, London, and Herr Greiner, of Berlin, have 
simultaneously succeeded in producing an^ improvement in the ther- 
mometer for chemical purposes. The preservation of the scale from 
f the action of acids, and the safety with which the bulb and tube may 
be used as a stirrer and afterwards cleaned from any viscous or 
other luatter into which it may have been dipped, are accomplished 
without any diminution of the sensibility of its action. The accom- 
panyii^g figure shows the improvement* The tube of the ther- 
mometer is passed up a glass cylinder, of a diameter rather less 
than that of cthe bulb ; the cylinder can therefore rest upon the bulb, 
as at A, and ie here attached to it by the blow-pipe. The scale is 
inserted within the cylinder^ and the brass cap which terodnates it, 
prei^rves the tube in its axis. The Idea of this arrangement and 
guard is by no means new, and many therUiemeter-makers have 
attempted' it, but they never were tnake the joint at a to 

stand the necessary variatien^ elf temperStflse, 'Mr. Pdatorefih ^er 
, a number of experiments made dUiing Eighteen years, has at length sueeSedeA 
Wild Ifffil guarantee these themo^oeiem through all the usual ranges. 
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Ch’and geodcBsical Operations in India. 

Ir will be gratifying to the loversf of science to learn that a trigonometrical 
survey of India is carrying on by the munificence of the East India Company, 
and is to proceed with increased rapidity. No less than fifty-six ttieodolites 
have been prepared by one of the first makers in London, and sent out within 
the last two months. Major Everest, Sui*veyor-General*of India, is also con- 
tinuing the measurement in that country of an arc of the meridian of an 
enormous extent. This is using the “giant’s power” for noble purposes! 

• Income of the Dublin and Kingstown Railway. 

The first working year of this railway ended on the J 6th of December last. 
The total receipts were 31,066/. 8^. 6c/.; the number of passengers, exclusive 
of annual subscribers, 1,068,018; number of trips made by the loco-motive 
engines, 22,050; number of miles travelled, 125,275. 

Two smAl Cabinet Figures in white Carrara Marble 

Are at present deposited at the Adelaide- Street Gallery, with a view to sale. 
These chefs d' oeuvres of modern sculpture formerly belonged to the unfortu- 
nate Queen of France, Marie Antoinette; they ornamented her saloon at 
Trianon, and were Rescued from the destructive^ fury of the French revolution, 
by an Austrian nobleman, and carried to his palace near Vienna ; where, during 
the Congress in 1814, they excited the admiration of the Allied Sovereigns. 
An offer^of two thousand guineas was made for them by the late Marquis of 
Londonderry, then Lord»Castlereagh, and Sir Thomas Lawrence, but this 
extravagant sirtn was refused by their owner, then at the very pinnacle of 
grandeur and prospenity. They remained in his possession until within the 
last few months ; when from the most calamitous reverses of fortune, the con- 
sequence of a misplaced confidence in the present ex -King of France, he has 
been compeH#d to consign them to the care of a friend, whose only difficulty 
in disposing of them would, we apprehend, arise from the magnitude of the 
price asked,'^fifteen hundred guineas. 

The first represents Venus as having just risen out of the ocean, and in the 
attitude of wringing out her hair. Whether we consider the graceful and 
expressive disposition of the tout ensemble, or, wishing to fix on any one part 
as more worthy of admiration than another, select the contour of the back, and 
the remarkable truth and elegance displayed in the action of the arms and 
hands,-^we are bound to admit, it presents so close and classical a resemblance 
to the antique as might deceive the most skilfiil artist, but that the features 
are those of the amiable Madame Elizabeth of France, sister to Louis the 
Sixteenth. The other figure is also that of a Vehus seated in a large conch 
shell, and gliding as it were along the surikee of the waters ; she is drawn by 
two Tritons knd supported by Cupids ; the countenance of this figure is a 
portrait of the fitgeinating Queen horself, sculptured at the^ery time when, as 
Burke says ** never 4ight^ on this orh» which she hardly seemed to touch, a 
more delighftul vision*” This, like ^e firmer statue,” is devoid of drapery. 
The position of the body, and the disposithm and action of the limbs, evince at 
once the most perfect anatomical proportion, and the most easy and graceful 
arrangement The elaborate Workmanship displayed in the minuter* parts and 
acesesroriesis highly deserving^^of attention in both the sculpturesf hut, perhaps, 
in the last mentioned the mosthidispatable evidence of the haudof the master is 
to be seen in ex^isite inaii|kenin prMeh the beUdingsOf the e|fec^d. 
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RECENT RESEARCHES IN GEOLOGY. 

• 

Geology is a subject of immense extent ; and the discoyeries which are 
made in it almost necessarily proceed by slow steps tad minute details 
Itence it would be utterly impossible, even in a memoir of considerable 
length, to give a complete and comprehensive survey of the recent pro- 
gress of this rapidly advancing Science. But here, as in all sound inducr- 
tivc researches, the accumulation of particular facts generally terminates, 
after a while, in the developement of some great general principles. 
When such epochs occur, it is often very practicable to condense into a 
short compass, and in a generally intelligible form, a statement of the 
results so obtained.. This is what we shall attempt, in the following 
article, with respect to one or two leading subjects of geological inquiry, 
which have not only excited peculiar interest of late, but also have im- 
portant bearings on the principles of the Science, and on some of the most 
instructive«inferenccs and, contemplations into which we are led by the 
study of It. j 

The conclusions of geology, like those of every other part of induc- 
tive science, must be grounded on the sole authority of well-ascertained 
and^ classified facts ; and we must be guided to them, neither by random 
conjectures, no^ the dictation of authoritative opinion, but by the sole 
pursuit of well-founded natuntl analogies. We must seek to interpret 
the past from the present, and advance from the known to the unknown. 

Proceeding on such principles, then, we shall presume that our 
readers will acknowledge the force of the reasoning by which it is inferred 
that where two beds, or strata, lie one over the other, the former was 
deposited or formed subsequently to the latter ; that each one of the valt 
number of lesser beds or layers, of which even a small thickness of any 
stratum is composed, were all formed one after another % and, whejii we 
come to (Hstinguish the laiger divisions and classes of strata, by the fossil 
remains of plants and animals, which we find embedded, and often com- 
pletely mineralized in them,-^that these are thd remains of creatures 
which actually liYed and died during the period at which the depositions 
took place respectively; tad that the lowest rational estimate we can 
form will iiGt ^low us to suppose any sl^ort or limited»period of time as 
^rfjqluisite for the Ibmiatlcsi of any tae bed, the enclosing in it of all its 
'^(nganic remains, and (marine o)r aqtatie as those remaids so^universally * 
are) its efevatbii from riie bottom ^ primeval ocean into ^ landU 

Pursukiigour re^durches on these simpts and truly philosophic ppnm* 
ple% we arel^eght in sticCessioii to recognise an immense series 
dep^ts^ chameteriaed by otgafdc xemams, in which tho skilh of the 
liatmihfist mi the miailiexdist detects spe<#i9 genera, f ntiip esders of litiig 
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beings which do not now exist* Tha deposits in which these occur, 
now ill a great degree hardened and consolidated into rocks, are thus 
characterized as distinct formations, which have gradually emerged at 
Bucce^ive remote epochs, at incalculably long inteivals of time. Other 
classes of phenomena are observable in a series of rocks of a different 
texture, and whoMy destitute of organic remains, which appear pro- 
truded, as it were, among and through the others : having, in many cases, 
an exact resemblance to the effects of existing volcanoes,— and in all, 
following *a close analogy to such modes of erruptive action. 

■\Ve shall in the foUowing sketch presume no further on •our readers 
acquaintance with the subject than to the extent here briefly described. 
The names given to the successive leading groups of formations, which 
all over the world succeed one another in this order,' are principally, the 
tertiary (or newest), above the chalk. The secondary, from the chalk 
inclusive to the coal formations: then those wljich have been called 
transition; and, lastly, the primary, of crystalline texture, without organic 
remains, and bearing marks of being upheaved, protruded, or forced 
through all the others, in the way that masses of melted matter are now 
forced up by volcanic action. 

r 

SUuritJth and Cambrian Formations. 

Mr. Murchisoit and Professor Sedgwick have been for a long time 
directing their joint labours to the elucidation of the rocks usually con- 
founded together under the unmeaning name of “ Transition,** comprising 
all the series intervening between the old red sandstone hnd the primitive 
rocks. They have been minutely examined by tb^se two eminent geolo- 
gists, as developed in Wales and the part of England adjoining, and they 
have succeeded in dispelling almost entirely the obscurity in which* the 
nature of these rocks has been long involved. V' 

From beneath the old red sandstone, there rises out this consider- 
able group of rocks which, taking them in the order from upper to lower, 
Mr. Mnrehison has named the Ludlow, Wenlock, Caradoc, and Llandeillo 
formations, each being distinguished by characteristic organic remains, 
a||d frequently by subordinate beds of limestone. These beds form a 
well-marked connected group, interposed between the old red sandstone 
and the slaty-grauwacke of Wales. Hence it seemed very desirable to 
apply some distinctive name. So great have been the recent advances in 
geology, that the term ” transition," foimerly applied, has (as we observed 
above) now become wholly unmeaning, and, in fhet, conveys incorrect 
impressions. Hence tfiese geologists have adopted the name ^lurian 
Syisttem," (fiom the Koman name for this part of Wales ;) and this they 
jiUbdivid^ into the Upper Silurian," comprising the two first of four 
dassess named aboVe, — ^and the “ Lower," including th^ two last* 

Senea^i th^se appear the various slaty rocks, which are common iso « 
' Wales and Cumberland. These Professor l^dgwick has minntely inres** 
tigated ; and dlrides them, according to oydar dt siiperpositiony into 
middle, and loSiw. The upper is seen in the chain of 

tW l^rwyn mounfains, and is them^e ex:|iah^d over a large pair£ of 
South Wales, induing Plitdimm^^ it confauis in general less Cal<0ar^s 
matter, and fewer oiganic renoyHns, than, the Stlnrian syfttemf ^ 
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middle CambrfanT includes the Metionethshire rouges emd Snowdon, con- 
taining & Oiganlc remams, and some highly calcareous slates, bat no 
beds of limestone. The same group is largely developed in Cumberland. 
The lower or oldest Cambrian group occupies the south-west of Caernar- 
vonshire^ and much of Anglesea. It contains no organic remains. 

In this rapid sketch, we, of course, can do little mdre than explain the 
nominal distinctions which have been thus laid down. But it must be 
understood, that they are far from being mere distinctions of names. They 
involve essential characteristics of extensive geological districts, and serve 
to bring under a luminous classification a series, of great importance tc 
a connected knowledge of British strata, which has^long been involved 
in obscurity from want of such a principle of arrangement. 

A full account of these researches was given at the Dublin meeting 
of the British Association ; and elicited, besides the encomiums so justly 
due to the talents and perseverance of its authors, many able illustrations 
and remarks ; especially from Mr. Greenough, who considered that 
similar principles of classification might very probably be extended to 
other regions ; and from Professor Phillips, who made some highly 
interesting observations on the distribution of characteristic organic 
remains in rocks, especially those here considered. He dwelt upon the 
important fact, so utterly destructive of the favourite hypothesis of some 
geologists and cosmogonists, of a gradual advance from the simplest to 
the most Cjpmplex forms of animal life, as we advance to the newer rocks ; 
that in these Silurian grodps, though wc find a diminution in the number 
of fossil species in the older rocks, yet they exhibit no inferiority of struc- 
ture or organization. *>They belong to extinct classes. Among beings of 
lower organization, as among shell-fish, some single species may be found 
evai in rocks so ancient as the Silurian system, which also now exist ; 
and he was h^co led to remerk, that it is not by any single genus, but 
by a combination of co-existing genera that strata must be identified. 

Fossil Fishes. 

The natural history of fishes has been generally considered more 
obscure than that of any other of the great divisions of the animal king- 
dom i and it has been almost entirely through the labours of M. Agassiz 
that a new light has been thrown over it, by tracing out, as he has done, 
a new ininciple of classifieaition ; by this the whole science has been 
remodelled. It is also a singular circumstance in this investigation, that 
(contrary to the usual order of procedure) the study of the fossil remains 
of fishes has been a material source of elucidation for understondix^ the 
relations and classification of existing species. 

TUb greali principle of clas»|ication adopted by M.^ Agassiz, is derived 
from the nature of the eoitcrml covetingy or scales* The peculiar form 
** and fi^ctm:e of the scales ^%rs essentially in difierent*clasBes of fishes;^ 
and mttnre of the coveiisg*, which {Urotects the animal externally, is 
fofind to bear a direct relation tp the internal organization. ,Bere then 
iherenppe^ apritlcl^le of relation which, doubtless, depends apoif some 
modification of ih€ animal character, and thna may fairly afford 
a grpt^ of a ted'disiifiction and classifiesuion of species. 

This |nandple, then, M, has ad<^ted; and, in following it out, 
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hsts arrived at a grand distinction of fishes, undet four principal orders, 
ch^^racterizod by the peculiar liature &f their scales. They are termed, 
1. Pl^coidians, 2. Gano’idians, 3. Ctenoidians, and 4. Cyclol'dians 

Of the whole number of species now known to exist, more than 
three-fourths belong to th# two orders of Cycloidians and Ctenoidians, 
the other fourth fo the remaining two. Whereas, of the species whose 
fossil remains w'e find imbedded and mineralized, none of the two orders 
last-named have been found in any formations below the chalk ; whilst 
in the lower or older formations we have abundance of the other two 
kinds. The proportions of these in the different formations are very 
remarkable, and h^ve been carefully traced by the j)ersevering industry 
and skill of M. Agassiz. , 

In the most recent or tertiary deposits, not only the fossil orders 
and genera, but also the species, approach nearly in character to those 
now existing : though he has not found more than one species exactltf 
the same. Those of the formation called ‘‘ crag,” in Norfolk, are allied 
to the species now inhabiting the tropical seas. In the London clay, the 
beds in the basin of Paris, and at Monte Bolca, about two-thirds belong 
to existing genera. , 

In the formation next below these, the chalk, about one- third only 
belong to existing genera. 

In the formations older than the chalk, there is not a single genus 
identical with the recent. The oolitic series, to the lias inclusive, forms 
•by its species of fossil fish a veiy natuml anJ well-dcfi^ied grotlip. The 
weald formation is included in this, in which M. Agassiz did not find a 
single species referrible even to the genera of the %halk. 

Throughout the scries of rocks deposited in these epochs, the two 
orders which prevail by so large a majority (as above stated) in the 
existing creation, are not to be found. * New species Save irince been 
created ; the whole genera formed of all those species are new, not merely 
in a few instances, but through such a range and extent, that even the 
entire order comprising those genera is new. In these older strata, on 
the other hand, different species, genera, and orders, existed in propor- 
tional abundance, most of which have since died away and disappeared^ 
and the two great orders which at the present day form a small 
minority, were then predominant. 

‘The most striking characteiistics, perhaps, of these periods are the 
predominance of those Ganoidians which have a symmetrical caudal-fin ; 
a|id those Placoidiand^ which have their teeth furrowed on both sides, 

have large thorny rays on the dorsal-fin. These foBri,! rays had long 
been known, but their real nature was wholly misunderstood. 

, In the formations below the lias, the character, above stated, in the 
talhfign die Ganoidians is entirely changed. Instead of a tail 

* These names are derived from Greek words, deseri14ag the shape and appear* 
anoe of the setdes. 

I. From a table Or broad surface, the scales briilg hurge^ , 

Fmtu beauty or splendotir: tbo bright eniimel with whirii 

are artned. • " 

3. "Ftom a eomb, the scales formed with teethe 

4. Fr6m a Circle, the sOa)#i bemgfoimdr 
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oflF into two ^u&l and aimilar divisions or lobes, the backbone is con- 
tinued straight on, into a true tailf while another lobe, or fin, is formed 
beneath, so as to give the appearance of a tail-fin, with two unecfual, 
unsymmetrical, lobes. This distinction prevails up to the fishes Of the 
most ancient strata* 

The form of the teeth is another important distinction, bearing 
obviously a direct relation to the habits of the animal and its means of 
subsistence. 

In strata more recent than those containing coal, we find no fish 
decidedly cfiimivorous, — that is, provided with large conical and pointed 
teetji* In these strata, up to the chalk, the fish ^pear to have been 
omnivorous, their teeth being either rounded, or in obtuse cones, or like 
a brush. The nature of the food of these fish is also ascertained by the 
discovery of the fossil contents of their intestines, in which scales of other 
fish, on which 4:hey h/ad preyed, have been found. 

In a great number of instances from the tertiary beds of the Isle of 
Sheppy, the chalk, and the oolite rocks, it is a highly interesting fact, 
that the capsule of the eye has been preserved : and in many species from 
Monte Bolca, Solenhofen, and the lias, we see distinctly all the little 
blades which form the branc^sc. 

In the strata below the lias, we begin to find the largest of those 
large fish, of an organization allied to the Saurian, or lizard tribe ; the 
resemblance is cliiefiy in the mode of connexion of certain parts of the 
skeleton, and the form ofithe teeth. 

From the* general distribution of the species of fossil fish thus 
investigated, M. iVga«siz has deduced some important and profound in- 
ferences, with regard tcMne changes which our planet has undergone at 
remote epochs. 

There is«a remarkable distinction between these fossil fishes, and 
the fossil zoophytes and teslacea. Of these last, the same genera are 
found through several different formations, as we have already noticed ; 
and their organization was such as enabled them to live through all the 
great changes in the physical conditibn of the globe, which accompanied 
the successive depositions of those formations. Witii the fossil Jishea^ 
the case is widely different. We have seen that the several genera, and 
even orders, vaiy extremely from one formation to another. Thus the 
changes in the constitution of the globe, which accompanied the gucccs^ 
sive epochs, were of such a kind as these genera of fishes were unabla 
to survive. tVe see at once, then, a reason for this difference betvraw' ^ 
them and the inferior classes, in the greater jfterfection and delicady of 
their orgaidzatien ; their more complicated structure required 
modifications, according as great cb^ges took place in the climeyto, and 
'mrieus phytse^ X^laiions in the otder of things on ihe surfibce of 
£^be. Here then the same hoantiful series of adapiationik existin|^ 
in as lugh perfection nijitiads of ages ago as at the htesent tunew; d$a^ 
J^yed equafiy in all Uie lo®^ series ^oeations, hf ymeh has 

gradually into its present eondithai, and oTinoif^ evei^t 

endiil^sg and naitersel ^infinaneo 'of the same (utosdito Fewer and 
lutel^jgehce. , 

< .fiehet^^of eech great periods of the earth's #npation ore 
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thus essentially different from each other, but each series agreeing among 
themselves in some peculiarities of srganization. 'fhe multitude of 
species so coexisting mu>st, doubtless, have been fitted by that peculiar 
OTganization for the particular conditions which prevailed on the surface 
of the globe at the time th^ lived. So, likeudse, the disappearance of 
whole species and ^nera, is the evidence of great and universal changes 
in those attendant conditions of the external world, which introduced a 
new order of things unsuited to that peculiar organization with which 
they were furnished. Thus, not only individuals, but whole families and 
species perislied : not only a few species, but a wide range V>f species, 
comprising a whole ^genus ; and not only this, but so many geneni as 
made up the larger portion of an entire order. One common peculiarity 
constituted the distinction of the order ; that peculiarity was no longer 
suited to external nature, — the whole order tlierefore perished. 

Did then these vast alterations in the plan qf nature take place 
suddenly? Was tliis immense destruction, not only of animal life but of 
whole system of organization brought about at one time ? — in a short 
time; or did it take place by more gradual changes? by a series of 
changes so slow as to be imperceptible, going on through a countless 
series of ages? ^ ^ * 

M. Agassiz has introduced some remarks bearing on the solution of 
these questions. He observes that, in some cases, local and transient 
causes may be capable of producing such effects over a certain extent of* 
district: such, for example, as volcanic eruptions. A submarine eruption 
might destroy all the fish in the particular region wherd it took i>lace; 
but this would hardly account for the disappearance of species and genera^ 
however extensive or often repeated. M. AgasTO possesses specimens in 
which a great number of fossil fishes are crowded into a small space ; and 
the appearance of the whole is such, as to impress the spectetor with the 
belief that they were destroyed and imbedded, as it were instantaneously, 
by some sudden catastrophe : such as- a sudden eruption of volcanic 
matter, or a sudden influx of fresh water, or even the heating of the sea 
by a submarine volcano. 

Such causes as these, however, could he only local ; and it is evident 
we must refer to changes, upon a much larger scale, in the condition of 
the earth's surface, as alone capable of producing the gi-eater effects we 
have above described. M. Agassiz appears to lean to the theory of those 
geologists, who contend that the great changes which have affected the 
crust of our globe were brought about by vast and sudden catastrophes; 
and that, corresponding with the occurrence of these convulsive move- 
ments, the great changes in the characteristics of animal and vegetable 
life were as suddenly introduced. Those of our readers who have perused 
the masterly but extremely popular work of Mr. Lyell (and we hope there 
will be few who have not), will know how to estimate the claims of this 
tlieorjr. 

M. Agassiz commenced his researches on the C?ontinent ; but has, 
more recently, extended them to an examination of the specimens found 
in English collections. Here, indeed, we havq been long accumulating 
these geological treasures, in which our island is peculiarly rich, bnt 
without fully understanding the value of them, until M. Agassiz liaa 
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pointed it ou(f t<? us; and invested many of tlicse aciuinulations of 
iieglfjcted remains, with a now value and interest, lie has found, in the 
English cahinets, 300 species /tew to his researches. Here, then, an 
interesting, perhaps critical, moment for his speculations: his views were 
thus put to a severe test. All these specin^^ens, however, were found' to 
furnish a complete verification of his former inferencies, and entiicly to 
oorroboratf' the laws of developcnient which he had previously detenniind, 
in regJird to the succession of these orders of miimals, during the diffcrc'nt 
changes which our globe* has undergone. 

"file oldest formation in which fossil fishes are found, is the Silurian 
system of rocks; in whicli there arc five or six species, exhibiting- the 
first appearance, in the jniinaival world, of this lon§-conlinuc<l scries of 
vert(‘>>rated animals; the sj>ecics of which become more and more diver- 
sified and numerous, as well in tlicir outward forms as in their organiza- 
tion, as we advance jLo the later formations. Yet, as "we have indeed 
already noticed, those which do occur even in tli(*so i^iost ancient rocks, 
the first of living beings which tenanted the globe, were animals of the 
jTiost p<*i'fect and exquisite structure and organization. 

A highly interesting account has lately been given to the Geological 
Society, by RTr. Ulifi-chison, of the discovery of fossil fish, in tin! new' red 
sandstone of Tyrone, in Ireland, being the first discovery of such reniaiiLS 
in that particular stratum, though they were known to exist in others of 
the grou]^ to which it belongs. The part of the formation in question 
surroumls, and includes, small <!oal-field, but reposes, for the greater 
p.irt, on ]iiouiit?iiii limestone. The sandstone consists of many distinct 
beds, which have evUlently been deposilc<l at different, and widely se^ia- 
ratod, periods of time; ^iiice some of the lower exhibit, on tJie U])per 
suiface, the marks of the rippling action of wider, and must, therefore, 
have long prei*ented an exposed surface! to a calm sea. It is iu the lowest 
beds, twenty-five or thirty feet below the surface, that the fishes are fouml. 

Another tairious and interesting fact, connected with tlicse resvarches, 
has been the light thrown by them ujioii some very singular specimens, 
which had hocn, for years, iu the possession of Or. Buckland, hut of 
which neither he, nor any of the numerous geologists and naturalists 
who examined them, could make out anything. They arc now asi-cr- 
tained, by comparison, to he the jaw-bones of a rare fossil fish, of which 
four different species are now recognised, in the oolitic formation,, by the 
acute investigations of Dr. Buckland. 

We have alluded to some remains of fossil fishes, which hear a 
resemblance to those of the Saurian reptiles, '(the tribe including the 
lizards and crocodiles). We must not omit one very remarkable instance, 
which throws considerable light on this sort of relation. 

In the limestone of 'Burdie-iiouse, in Scotland (belonging to a deep- 
seated bed of the coal formation, beneath all the beds of coal), numerous 
specimens of fossil fish were discovered by Dr. Uibbert, a few yeats ago. 
Amongst other remains, he has since found, in this locality, many 8x>eci- 
mens of teeth, scales, and large bones, apparently of a Saurian character. 
This being mentioned to^I. Agassiz, he at once traced an analogy which 
has enabled him to explain, with the highest probability, the nature of 
the animial to which they belonged. In tlie tropical parts of America, 
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h» ctilled to mind a species of fisli (the Lepidostens), bow 

existllig, whicii has, in many points, acstriking resemblance to tlie lizard 
trlb<f. *The form of its scales particularly, as well as of its teeth, are 
extremely similar to those of the crocodile genus ; and even its internal 
or^nization forms a sort of connecting link between that of a fish and a 
lizat^. The swimming-bladder, when minutely examined, is found to be, 
anatoniically^, a true hi7ig/ and approaches closely in structure to the 
lungs of reptiles. Tt has a regular trachea, communicating with a glottis, 
surrounded by ligaments intended to open and shut it, constituting an 
apparatus even of a more complicated structure than that of maliy reptiles. 
The heart, again, resom])Ies that of a reptile in sonic particulars. 

With this fish lil. Agassiz comj>ared the sauroid remains (as they 
Imd been provisionally termed,) found at Burdic-house : he was materially 
assisted, also, in making out the analogy, by the entire head of a large 
fossil fish in the museum at I^eds. By this sort of comparison, he has 
at length classified the fossil remains into n new genus, under the name of 
Mogalicthys ; of which more than one species are now recognised in the 
coal-fields of Scotland. 

Tliese investigations were given in a paper, read to the Royal Society 
of Edinburgli, by Dr. ilibbert (Dec. 1834), who, iA conclusion, well 
observed the importance, in geology, of such analogies with living species. 
In this instance, he observed, M. Agassiz had rescued from obscurity a 
sauroid fish, dwelling among the lakes and rivers of the most thermal 
regions of America, and rendered it elucidating of one of the <^arliest 
s tastes of our planet, Mhen, in the language of this naturafist, fish united, 
in their particular organization, the character of reptiles,' belonging to that 
class of animals which only appeared in far gr&ter numbers during 
later epoch. 

Elevation ajid Suhsidenco of Land. 

A paper was read to the Geological ^?ociety, November 18, 1835, 
in which Dr. Pingel, of Copenhagen, gives a detailed description of the 
evidences which he has collected in a tour, of the fact of a subsidencey 
during the last lialf century, of the west coast of Greenland, between N. 
lat. (iO® and 69°. This is evinced by the ruins of houses and villages on 
the sJiore, which are now covered at high water, and, in some instiinces, 
jtre only visible at very low tides. 

From a statement, by Oa^iin Fitzroy, R.N., read at the same 
meeting, it appears that the earthquake of February, 1835, on the coast 
of Chili, not only produced an alteration in the currents^ but that the 
island of St. Maria was i^ermanently elevated ten feet. Another, and 
more detailed, account of the same caithquake, was given in a letter*from 
Mr. Alison. The most remarkahle circumstances were these: Forty 
minutes after the first shock, the sea suddenly retired so far, that a great 
part of the bottom* of the bay, at the port of Talc^ihuano, was laid dry; 
but the water veiy soon afterwards returned with increase^ violence, and 
flowed twenty feet over the town, carrying everything before it. This was 
repeated three times. The same thing occurred^ in the earthquake which 
destroyed Penco, in 1730 and 1731. In the present instance, the land 
permanently rose two or three feet oh the shore and in the bay. Mr. 
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Alison also mentions the existence, near Valparaiso, of rec^ui 

shells, 1400 feet above the level of the sea; and, in the bay of Valparaiso^ 
ho says, a rock, which, in 1817, could be piissed over in a boat, i^now 
dry except at spring-tides. 

At the island of Juan Fernandez, a similar recession, and then 
violent influx of the sea took place; but here it \v;as accompanied by 
another remarkable phenomenon, namely, the breaking out of a submarine 
volcano, which cause<f an immense agitation and boiling of the sea. 

At a meeting, on December 2nd, a paper was read on the effects of 
earthquake ivaves on tlie coasts of tlie Pacific, by Woodbine Parish, Esq. 
In this valuable memoir, the author has collected all the information he 
could obtain from well-authenticated historical accdhnts of earthqmtkes, 
producing those sudden overflowings, or rather immense waves, in the sea 
of which we have just spoken. These are highly curious, and attest the 
vast force with wliicji inroads of the ocean, under these circumstances, 
have taken place. They by no means always accompivny earthqiuikes : 
in fact it evidently depends on the direction which the shock takes, and 
the locality of its origin, whether such an effect will he produced or not. 

A most remarkfible and instructive example of the gradual and 
permanent rise of Tl large tract of land, is that described by Mr. Lyell as 
now taking place in 8weden. {Phil, Trans. ] 835, i.) 

It is more than a hundred years since the Swedish naturalist, 
Celsius, declared his opinion that the level of the waters, both of the 
Jlaltic And the ocean, wis suffering a gradual depression; that is, that 
there was a chdnge in the relative level of the land and the sea. 

Von Buch, in the course of his tour in Sweden and Norway, about 
tw<‘ntY-five years ago, found, at several places on the western shores of 
Scandinavia, deposits of sand and mud, containing numerous shells 
rofcrviblc to species now living in the neighbouring ocean. From this 
circumstance, and from accounts which ho received from inhabitants of 
the coasts of the Bothnian Gxilf, he inferred that Celsius was correct in 
regjird to a gradual change of relative level. As the sea cannot sink in 
one place without falling everywhere. Von Buch concluded that certain 
parts of Sweden and Finland were slon ly and insensibly rising. 

Some difference of opinion, however, prevailed on the subject; and 
llierc were not wanting able observers, who contended that the infei*ences 
wore founded on mistaken data, and, on other grounds, denied tljp truth 
of the statement altogether. The question thus acquired additional 
interest: and Mr. Lyell, determined to investigate the facts himself, made 
a tour into Sweden for the purpose. 

He visited a considerable part of the shores of the Bothnian Gulf, 
between Stockholm and Gefle, and of the western coast of Sweden, 
between Uddevola and Gothenburg, districts partk:ularly alluded to by 
Celsius. He examinecl several of the marks cut by th^^wedish pilots, 
iinder the direction of the Swedish Acmleiny of Sci^n^, in 1820, and 
found the level of the Baltic, in calm weather, several inches below the 
marks. Ho also found the level of the waters several feet below marks 
made seventy or a hundred years before. lie obtained similar results on 
the side of the ocean; and found, in both districts, that the testimony of 
th^ inhabifiints exiacily agreed ndth that of their ancestors, recorded by 
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'Jclsius. After confirming "the accounts given by Von l^ucli, of the 
occurrence, on the side of the ocean, of ^elevated beds of recent slid is at 
varioils heights, from 10 to 200 feet, Mr. Lyell discovered, in addition, 
deposits*on the side of the Hotliuiaii Gulf, between Stockholm and Gefle, 
containing fossil shells of the same species which now characterize the 
brackish waters of th^it sea. These oecur at various elevations, of from 1 to 
100 feet, and sometimes roach fifty rniilcs inland, Tlie shells arc partly 
marine and partly fluviatile: the marine species artf identical with those 
now living in the ocean, hut are dwarfish in size, and never attain the 
average dimensions of those which live in waters sufficiently salt to 
enable them to reach their full developeinent. Mr. Lyell concludes, in 
general, that certain parts of Sweden are undergoing a gradual rise, to 
the amount of two or three feet in a century, while other parts, visited hy 
him, further to the south, appear to experience no movement. 

All these facts have an extremely valuable bearing on geological 
theories. The fact that a slow, and imperceptibly gradual rise, is now 
taking jdace in one large district of the earth, whilst a sinking has been 
filso going on in another, aftbrd us the strong ground of observed facts 
for admitting, as a true pliilosophical cause, the like slow, gradud, eleva- 
tion of land out of the sea, in other cases and in cjirlier epochs. To 
account for the actual appearances of strata, now hundreds or thousands 
of feet above the sea, containing beds of marine shells and animal remains, 
we require notliing but a repetition, or rather constant succession, of such * 
events as aic now going on in Sweden and Gjicenland, to ac<?ount for 
all those level, or but slightly inclined depositions, which, to so vast an 
extent, have contributed to form our existing contii^pnts. And^where is 
the slightest ground of probability for supposing these clianges to have 
gone on at a more rapid mt<^ formerly than now? And if wc form any- 
tiling like the roughest calculation, what length of time shrill we assign 
for the elevation of any. one, even of the 'su^ierficial and most recent 
formations? 

But the effects of earthquake waves is a subject not less worthy of 
consideration. Some geologists have contended that the sudden elevation 
of mountain chains, by volcanic forces, of whose intensity nothing, in the 
present degenerate condition of the globe, can convey any idea, caused 
miglity waves, deluging, at one sweep, vast regions of the earth, and 
accounting for numerous phenomena, which those of another school 
attribute to the action of ordinary causes, acting through immensely long 
periods of time. These earthquake waves give us an idea of the extent 
to which such causes can Vict under the influence of volcanic forces, of the 
highest intensity, of any within human experience; L e,, capable of pro- 
ducing local inroads, on particular coasts, to an extent absolutely insepsiblc 
coini>ared with those which must be imagined in order to account in this 
way for g6olx>g^|p4 phenomena. We may then calculate, ill some degree, 
wdiat tmonnoos intensity must be supposed in an earthquake, to cause an 
inundation of any considerable tract of country. Furthei^ wO must owl/, 
wc find: it impossible to conceive how the uplieaving of mountain, from 
the bottom of the sea, supposing it merely to ascend unifoiflWy and stcfidily, 
could produce any wave at alL It Seems to us solely the trembling 
motion and rapid shock of the earthquake, which produces the wave. 
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The names of these great contemporary luminaries of British Science arc 
familiar to all : but of the first, except in general that he was the father 
and founder of practical Astronomy in this country, very little has been 
hitherto known, llis labours, indeed, the Catalogirs of the Stars, ainl 
other observations contained in the Uisioria Ccelejftis, have been long 
celebrated; but of the history and character of their author, or the very 
singular circumstances of their publication, hardly anything had been 
known until within the last few years, when that able and zealous astro- 
nomer, Mr. IHaily, not only searched out a mass of original records, in tlie 
library of the Royal Observatory at Greenwich, including Flamsteed’s 
private diaries, hut also fortunately discovered an extensive correspondence 
between Flamsteed and his friends and coadjutors, Messrs. Sharp and 
Crossthwait. On tlRse materials, Mr. Daily has founded an able memoir, 
which, together with the original documents, a corrected edition of the 
Gatalogue, and sonic other subsidiary matter, have been, under his super- 
intendence, printed at the public expense, by direction of the Lords of the 
Admii-alty, in a handsome quarto volume ; all the copies of which have 
been gratuitously distributed among scientific, bodies and individuals. 

The volume is replete with interest ; not merely to the astronomer, 
♦ but to every one for whom the history of Science possesses any attractions ; 
and, ind(ied, to all who delight in studying the human character in its 
strength and jjfcs weakness. The subject, as might be expected, lias 
attracted much notice. ^ 

Th^ narrative disclosed by Mr. Baily, exhibits Flams teed^in con- 
tinued intercourse with Newton and Halley. But under such circum- 
stances as, according to the testimony here adduced, tend to place the 
characters of Ihe two last in extilJinely unfavourable light ; in fact, to 
cast upon them imputations of motives of the most discreditable, and con- 
duct of the most dishonest kind. At least, as far as Newton is concerned,^ 
these charges are as new as they are painful to contemplate, since from all 
representations hitherto given, his character has always been esteemed 
one of even unusual moral excellence. Hence, the statements of Flam- 
steed have been received with mingled surprise and regret. 

In the Quarterh/ Review^ No. CIX., an article appeared on the sub- 
ject, which we must confess we read with an almost unmixed feding of 
disappointment, at the total want of anything like a comprehensive dU- 
cussioil or elucidation of so interesting a question. 

In a^ition to the public interest which everything relating t^> 
Newton mu^ inspire, it was to be expected that a strong feeling would* 
prevail on the subject in his Own university; and, accordingly, Mr. AVhe- 
well has takei\ up the question in a very able though short pamphlet, in 
which he enters upon Newton's vindication, especially^ against the Quar- 
terly reviewer, with equal skill and candour. In the succeeding nhmber 
of the Cikarterly a note was inserted reflecting on Mr. WheweU's observa- 
tions; to which that gentleman has printed a reply in the Cafibridge 
Chronicle of February Sth*. 

^ Mr* Whewell has since reprinted his pamphlet with this letter appended, 
together with another #f<brrlng to a Separate point of accusation. 



84 


FLAMSTEED, NEWTON, AND HALLEY. 


An article in tlie Edinburgh Review, No. CXXVI., in every way 
of a mucli higher stamp. But the writer, though much more able in his 
disenmination of character than his contemporary, yet to our apprehension 
leaves hiuch to be done in the explanation of the conduct of the respective 
parties, on something like reasonable ground. 

The narrative-' of their proceedings and differences, their violent 
animosities and protracted hostilities, is not a mere history of personal 
squabbles, but is deeply interesting as connected with the characters of 
the most eminent men of science whom this country has produced ; and 
embraces an important portion of the history of astronomy. ‘Mr. Baily 
has conducted his valuable publication in a luminous, scientihe, and 
straightforward manner: but he cnte];s little into any discussion tending 
to clear up the difficulties of the case, or to explain the singular position 
in which we find the parties : it was, in fact, no part of his design to do 
so ; he discharges the duty merely of the unbiassed editor ; who, indeed, 
brings to light a vast number of new documents and facts, the tendency of 
which is to impugn the character of highly eminent persons ; but he 
appears neither in the capacity of accuser nor defender. The impression 
left by a perusiil of the volume, as it consists of Flamsteed's own state- 
ments and those of his friends, is, of course, on his" side. Our object 
W'ill be, in the following remarks, to give a brief and impartial sketch of 
the outline of the history here presented to us, accompanied by such 
remarks as, upon a careful comparison of what has been urged^on both 
sides, seem to us to afford at least some clue to^ the explanation r of the 
circumstances. 

Joj^ Flamsteed was bom near Derby, August 10, 1046, anATeceived - 
the rudiments of his education at the Ommmar-School in that town : he 
appears to have been of a sickly constitution, and during his youth hud 
some severe attacks of illness. Throughout his life he wac more or less 
a sufferer from constitutional complaints, which were certainly not alle- 
viated by his intensely studious habits, nor by the laborious prosecution 
of astronomical observations in which he was occupied incessantly during 
the greatest portion of his life. This circumstance should be borne in 
mind as elucidating and palliating many instances of a corresponding 
infirmity of temper, which the narrative discloses. 

WJiile quite a youth, Flamsteed displayed a decided turn for mathe- 
matical and astronomical pursuits. He was wdiolly self-taught in these 
sciences, and followed up his inquiries as the amusement of hours of ill- 
health and seclusion. He formed acquaintance with some young men 
who followed similar pursuits, and composed mathematiesd tracts on 
'dhilling, trigonometry, and the equation of thne. He also calculated 
tables of the places of the stars, on the basis of those of Tycho Brahe ; 
j^ind made an accurate observation of an eclipse of the sun* He soon 
advanced to the prediction of eclipses ; and having calculated one, together 
^ith some occultations of stars by the moon, he communicated them to the 
Itoyal Society. The excellence of these investigations procured’^him con- 
siderable notice, and encouraging letters from Oldenbutgh, the secretary of 
the society, and Collins, one of the first matheipaticians of the day. 

He shortly after formed a personal acquaintance with these and other 
eminent men in a visit to london^ and especially idtji ^r Jonas Moore, 
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(Surveyor ofth<? Ordnance,) who continued through life one of his most 
valued friends. This gentlemarv presented him with some instruments, 
with which he afterwards continued observations at Derby; but on hi.s 
return from London he visited Cambridge, where he became acq[haintcd 
with Barrow and Newton; and entered himself at Jesus C\)llcge. 

We shall not follow him through the details* of his astronomical 
labours, but merely observe that though we have abundant evidence of 
his limited attainments in the higher and more philosophic branches of 
science, yet in this particular department he geems to have perceived, as 
it were by intuition, precisely the right path by which the improvement 
of astronoiny was to he effected: he appears at once to have seen the 
importance of a much higher degree of accuracy ^an vras at that time 
commonly aimed at ; and to have proceeded with equal skill and reso- 
lution to the practice of it in his observations. Yet, of the grand dis- 
coveries which soon* after were made, even to the end of his life, he had 
very inadequate conceptions. 

To proceed Avith the sketch of his history, — he kept his terms at 
Cambridge, without materially interfering with his observations at Derby, 
or his visits to the metropolis; and obtained the degree of M. A. in 1(>74. 
lie was ordained •soon after, and subsequently presented to the living of 
Burstow in Surrey. He was much with Sir J. Moore iu his official resi- 
dence in the Tower of London, where he made many observations. But 
the important event which determined his future course was the erection 
of tho^oftcc of Astronomer Royal, the foundation of the Observatory at 
Greenwich, aiffl his own appointment to it in 1075. 

Tliesc measurei originated in a proposal made by the Sieur de Saint 
Pierre, for finding the longitude at sea by means of the mooH*s distances 
from the fi jted stars. In a report upon it laid before Charles the Second, 
Flamsteed painted out that the method could not he used owing to the 
deficiency of the existing tables of the moon s motion. The king, startled 
at the assertion, said with sqine warmth, he must have them anew 
observed, examined, and corrected for the use of his seamen.” And on 
the neCjBssity of accurate observations for this purpose being further inti- 
mated, he said, with thensame earnestness, he must have it done.” On 
being asked who he would find to do it, with his usual readiness Charles 
at once replied, “ the person who has pointed it out,'* and Flamsteed was 
forthwith named Royal Astronomer, with a salary of 100/. per annum, 
though with promises of necessary instruments and assistance. The 
building of the Observatory was soon completed; but when settled there 
Flamsteed began to complain that instruments wore not supplied, nor the 
promised assistance granted him. In his letters and diaries he continually 
recuvs to these grounds of complaint, and the expense he incurred for car- 
rying on the observations. The only instruments h^had were some given 
him by Sir Jonas Moore, and others constructed by himself and his 
assistant, Sharp,^ who was equally skilful as a mechanic and a calculator. 
Yet with the most^ praisewoithy spirit and zeal he persevered under all 
discouragements* * 

At first, he had onljK a sextant, by which the places of the Stars could 
not be referred to any fixed point. It was not till 1684 that an instru- 
ment fixed in the of the inendian was erected^ called the mural arc. 
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But "before tliis was done, and wlien he consequently Ifad- no means of 
determining the absolute places of the stars, he was beset with inipor- 
tunides to print his observations. “ Some people to make him uneasy, 
others out of a sincere desire to see the happy process of his studies, not 
understanding amid what liard circumstances he lived, called hard upon 
him to print his ob^rvations.** He explained the reason of his being 
unable to do so by the facts just stated: he mentioned that he was engaged 
in preparing a complete catalogue of the stars. This only further excited 
the expectations of those who little understood the real extent of such a 
work. He mites (February 1691-2) in a complaining style to Newton, 
of the annoyance he received by this sort of importunity ; and, indirectly, 
attributes the principal share of it ^to Halley. He alludes to Halley’s 
having used a dictatorial tone towards him, which he resents in the 
strongest manner; retorts upon Halley in bitter sarcasms on the imper- 
fections of /its published observations ; and hints, ^le has more of mine 
in his hands ahead}’ than he will either own or restore ; and I have no 
esteem for a man who has lost liis reputation, both for skill, candour, and 
ingenuity, by silly tricks, ingratitude, and foolish prate; and that I value 
not all, or any, of the shame of him and his infidel companions.” 

In 1694, at Newton’s ui*gent request, Flamsteed gave him copies of 
a number of observations of the moon’s places. He understood, that 
Newton’s object was to complete the theory of the moon’s motions as 
derived from gravitation: but seems to have had no notion of what that 
theory really amounted to. However he gave Newton the observations 
on two express stipulations ; first, that he should not com\nunicate them 
to any one without his consent ; secondly, that he should be the first 
informed of any results which Newton might deduce from them. 

The first condition, he says, Newton kept, but broke the second, 
“through insinuation, I fear, of some persons, that were little his 
friends till they saw what friends he had in tbe government.” Tliey 
continued to correspond on the subject, though Flamsteed, conceiving 
himself unfairly treated, as the correspondence proceeded, wrote in a 
tone of increasing coldness and even acrimony. Newton mentions (in 
October, 1694), that Halley had desired to see tbe lunar observations, 
which he refused^ on the plea of his promise. And in a subsequent 
letter, in reply to a suspicion intimated by Flamsteed that he had shown 
them, he speaks in a tone of the most perfect mildness and conciliation, 
amounting to a dignified rebuke, to Flamsteed, for entertaining such 
suspicions, and acknowledging in the highest terms the value of his 
observations. He adds a request for some more results ; these Flamsteed 
gave, to the nmnber of one hundred more places of the moon, which (hiB 
takes care to add) “ was more than he cotdd reasonably expect«from 
one in my circumstances of constant business and ill health /’ enlarging 
upon all the circumstances in detail. Thus complaining of request, 
yl;t c63nplying with it, seems to have been his way of proceeding 
throughout. In fhe present instance, he eridently thought that in all 
this, he,, was merely doing a personal favour to Newton. He ceased 
not to importune me (though he was informed of my illness,) for more 
observations ; and wi^ that camestnessi, that looked as if he thought he 
had tt right to command riiera ; ^d h^ about fifty more imparted to 
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Lim. But 1 llid*'not think myself obliged to employ my pains to serve 
a person that was so inconsiderate as to presume he had a riglit to 
that, which was only a courtesy." — (p. 62.) This shows how little he 
was able to appreciate the value of these observations, or the use 
which Newton was making of them. 

Newton, in one of his letters, reproaches Flamsteed, for his back- 
wardness in supplying these observations, reminding him, that he had 
before furnished him with several valuable mathematical rules and 
deductions, and appealing to his gratitude. This, however, Flamsteed 
does not appear to have noticed. And shortly afterwards, a more open 
misunderstanding ensued between them, occasioned, in the first instance, 
by the apparently trifling circumstance, that Flamsteed, in a tract which 
he published (in 1698), had mentioned Newton's having derived lunar 
observations from him, by which to correct his theory. This NcAvton 
resented as an unauthorized publication of his name ; and expressed 
in much warmer terms than the occasion w^ould seem to cidl for, liis 
dislike of “ being printed on every occasion ; much less to be dunned 
and teased by foreigners about mathematical things, or to he thought by 
our own people to be trifling away my time about them, when I should 
he about the king's business." Flamsteed’s reply, though in a bt'tler 
temper, shows a complete misapprehension of the import of this 
expression of Newton : which obviously refers to the duties now 
inoumbejit on liim as warden of tlio Mint, and the suspicions of the 
world that he neglected those duties, for wdiat they regarded as the trifling 
pursuits of science. 

Flamsteed had been one of those proposed for the office of mathe- 
matical tutor to the young Duke of DJoucester. Dr. Greogry was 
another. Flamsteed's jealousy >vas, therefore, now called forth against 
Gregory ; and he suspects him of instigating New'ton against him, in 
the design of ingratiating himself with Newton, through whose favour 
and interest he hoped to get the appointment. In addition to this, he 
was still full of similar suspicions against Halley, for (in 1700), he 
writes to his friend I^owthorp, (speaking of Newton,) “ he is so possessed 
with prejudices against me by some peoples suggestions, whom you 
know well, that I can have no free discourse w ith him.” And again, “ I 
believe him to be a good man at the bottom, but through his natural 
temp<u’, suspicious, and too easy to he possessed -with cahunnics, 
especially such as are impressed with raillery.” There was, probably, no 
little truth in this view of Newton's character. 

Meanwhile, Flamsteed continued, with unabated zeal and perse- 
verance, his observations on which the catalogue of the stars was to be 
founded. In his memoHals, he never fails to enlarge upon the labours 
and hardships he had to encounter : and they wrere doubtless great ; but 
from this incessant recurrence to them, we cannot fml to perceive that 
they were not a little aggravated by the temper of the individuan He 
also betrays a spirit of invidious -jealousy against Newton; of whom 
he itompla^s, tjiat “ as he wa» advanced in place, so raised 
himself in his converssition and became more magisterial.'* Yet we 
find, tkat^in 1704, coming to the observatory, and seeing what had 
been towards th^ completion of the catalogue, he proposed to 
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recommend it to the patronage of Prince George of Detinifiirk, privately* 
This Flamsteed liefuscd, suspecting a trick, though it does not distinctly 
appdhr what. After ftiis, he says, he heard no more of Newton’s 
recommendations. But “ his (Newton’s) flatterers, and such small 
mathematicians about London as hoped to get themselves esteemed very 
skilful, by crying ^up his hook, began to ask, Why I did not print ? 
as if I were obliged to publish my works just when they pleased,’* &c. 
Iloweyer, Flamsteed was so far moved by the representations which were 
made, that he drew up a plan of his intended work, and laid it before 
the Koyal Society ; that body resolved to recommend tlm publication of 
it to the patronage of Prince George, who appointed a committee to 
report on the subject, of which Newton was the head, as president of 
the Royal Society. This committee, (who were called the Prince’s 
referees,) were; (at least in Flamsteed's opinion,) wholly under the 
influence of Newton, or rather Halley. Their proc^iedings were viewed 
with the utmost jealousy by Flamsteed : yet it seems, that (as we have 
before seen,) complaining and grudging, he still allowed them possession 
of the MSS. of liis observations ; and in particular the catalogue of the 
stiirs, as yet in a very imperfect condition, w^as with much reluctance on 
his part, given, sealed into Newton’s keeping, as a sort of pledge 
(wc must suppose) for its 'completion, and with the express condition, 
that it was not to be opened till Ilamstoed could supply what >vas 
wanting to its perfection. He was all the -while accusing Newton, of a 
design to “ gain the honour of all my pains td himself; to in^c me 
come under to him.” . . . . For honest Sir Isaac,” (tb use his own 
words,) would have ‘‘ all things in his own power, to spoil or sink them, 
that he might force me to second his designs and applaud him, which no 
lionest man would or could ; and, God be thanked, I lay under no 
necessity of so doing.” « 

AVhen the printing was resolved upon, much delay occunred in 
caiTying it on. This Flamsteed ascribed wdiolly to Newton. 

It will not be at all within our limits to notice all the various 
sources of complaint and vexation, to which either party were not back- 
ward in referring. Some articles of agreement were drawn up whicli 
Flamsteed signed ; hut was always complaining that they were not 
adhered to by the other party. In December, 1707, the first volume, 
(containing the Sextant observations) was completed ; under the title of 
Historia Ceelestis, The second was to be the more important, as con- 
prising the observations with the mural arc. The terms of the agreement 
fn this case, were such as' Flamsteed had good reason to complain of ; the 
sum awarded him, being, in fact, less than he had spent in the necessary 
means of carrying on the calculations. He considered, however, If I 
should not consent* to this order. Sir I. Newton would say, that I bad 
hindered the printing of my own works myself, which would serve to 
justify a report spread by his partisans very industriously, that I was 
diverse to the publication of them ; . . . . further, I saw tlmt if 1 did. not 
lay hold of this opportunity, I could not hope to be reimburiUbd any^part 
of the money I had spent,” &c. . 

We will give this part of the naxrative in Mr* Baily's wo^: — 
After a great deal of unnecessary procrastination on the part of Sir Isaac 
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Newton, a mee^int; with the Referees wa& appointed .to take place ou March 
20, 1707-8, when IRamsteed took up with him the whole pf the ohservationa 
made with the mural arc, from September, 1689, to December, 1705, fairly 
copied out on one hundred and seventy-five shoots of large paper, to^ethn' 
with a more extensive and perfect c<fialogue of the fixed stars. At this 
meeting new articles were suggested, and dnally imposed upon Flamsteed: 
for he was not only obliged to leave the whole of the oWe htindred and seventy- 
five sheets of manuscript in Newton’s hands, hat also bound himself to cem- 
pkte, and return within sixteen days, the catalogue which had previously been 

delivered^ sealed up to him : Sir Isaac returning the one which Flamsteed had 
brought with him, as a pledge for the performance of the contract. Not- 
withstanding this compliance, however, on the part of Flamsteed, the work 
of the press does not seem to have been expedited : further obstructions were 
thrown in the way of proceeding, the nature and cause of which are not 
sufficiently apparent ; and Prince George died, (October 28, 1708,) before the 
second volume was entered upon. The work was now completely slopped ; 
and although by this melancholy e\ent the power of the Referees ceased, the 
papers were still left in their hands.” — Preface xxxvii. 

Flamsteed, meanwhile, industriously continued his observations, 
until, in 1710, “he was afresh disturbed by another piece of »Sir 1. 
Newton’s ingenuity.” On Newtons recommendation, the Queen 
appointed the president, and some members of the Royal Society, visiters 
of the Observatory at Greenwich ; investing them with considerable 
powers over the Astronomer Royal. This called forth all the vclicinence 
of Flamsleed’s indignation. ITc maintains that the visiters were 
incompetent, as •knowing nothing of , practical astronomy; and eom]>laiiis 
that he was worse ui|cd than Tycho, (to whose ill treatment he often 
refers;) he remonstrated with the secretary of state, but was ‘'•ansivered 
hajightily that the Queen would be obeyed.” lie petitioned the Queen 
herself ; alleging, that the visiters knew little of his business, and 
would but incommode him ii** his progress, and obstruct him : he finally 
prays, that such of the nobility or gentry as are skilful in mathematics, 
together with the officers of the ordnance, may have the care and 
inspection of the Observatory. — (p. 279.) 

But besides this, the other grievances of the affair of printing were 
soon renewed. The Queen undertook to carry on the design of the late 
Prince, apd the same persons. "continued, in fact, to manage the business, 
though Dr. Arbuthnot was nominally commissioned for the purpose 
They accordingly proceeded with the materials of the second volume, 
without consulting Flamsteed. On learning their proceedings, his 
indignation was roused to the highest pitch ; he called the offer of the 
Queen's patronage, “ throwing chaff ^ before liim.” lie remonstrated in 
the stipngest terms, and again petitioned the Queen ; though without 
effect. He soon foimd that the board had proceed^gd to print the cata - 
logue of the stars, which he had left in their hands as above stated, and 
npt only this, but the obserrations also mentioned as contained in» th<^ 
one hundred and seventy-fiye sheets, were put to the press in an 
incorrect and garbled form; certain observations only being selected^ 
And further, the places of the moon which were inserted, turned •out to 
bo, in part, the same whieh’he had at the very first given to Newton, 
VoL. 1. H 2 
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under a promise of secrecy, as being derived only from iiAperfcct deter- 
minatioiis of the places of the stars. * 

« It seems that the proof-sheets were communicated to Flamsteed, 
and amid abundance of complaints, he further says, “ I was willing to 
have filled up the copy of the catalogue, but perceiving hereby that 
Halley was mindiijg t^spoil the w'ork, and witli more views than one or 
two, I sent Dr. Arbutlinot an account of his villanous outrage, and 
desired he Avould peiTiiit me to print my own. catalogue at my own 
charge.’* , 

Flamsteed, however, had not sufficient interest to stop the press ; 
for the work thus, as he considered it, mutilated and corrujifed^ ultimately 
appeared in one vobime, accompanied with a sort of exculpatory preface 
by Halley, who superintended the edition. 

All the grievances and delays which occurred, were caused, in 
Flamsteed's apprehension, through Sir I. Newton's only procurement ; 
for to keep all things wholly in his own power, fie had brought in an 
undertaker, who was useless to the business, and a printer, whom I believe 
lie paid.'’ This last remark, at least, shows Newton’s good-will in the 
<*ause. 

But that which Flamsteed felt as most nearlyttouching his astro- 
nomical reputation, Avas the garbling of his observations : he describes 
them in a letter to his friend Sharp, as— 

. . . .“ corrupted and spoiled by Dr. Halley. Ho is as lazy and ^slothful as 
he is corrupt. With my lunar observations he ‘gives her true places and 
latitudes* which are copied from the three large synopses that I imparted 
to Sir I. Newton, under this condition, that lie should not impart them to 
anybody without my leave. Yet so true to his word, and so candid, is the 
knight, that he immediately imparted it to Halley; who has printed tl\em 
as far as they reach ; and afterwards thrust in the moon’s places from the 
ephemerides, or rather, I believe, from the margin of my book of observations, 
which is now in his hands ; for the lazy and malicious thief w'ouid s<jarce 
be at the pains to gather them himself from the almanacs.” — (p. 322.) 

Flamsteed thus justly incensed, it may be well supposed, was in no 
very favourable state of mind for meeting the visiters of the Observatory, 
who comprised in their number the leading individuals of the referees. 
At a meeting Avhich he Avas summoned to attend, (1711,) a scene ensued 
Avhic^ evidently dwelt long on his mind, as he has described it three or 
four times in his diaries and letters ;■ and which, certainly, appears at the 
present day, one of the most singular which can well *Jbe . imagined. 
NeAvton (as president,)^ put some questions about the state of the instru- 
ments, on which Flamsteed with some warmth reminded them, that the 
instruments were all his own, and then ran on to the publicatiox^ of his 
observations, Avherpby, he said, ‘‘he was robbed of the fruit of his 
labours.” 

‘ At this, (bo continues,) the impetuous man (Newton) grew outrageous, 
and said, ‘ we are then robbers of your labour ? * I answered, I was gorry 
they owned themselves to be so. After which, all he said was in a rage. He 
called many hard names; puppy was the most innocent of them. I told 
him only, that I had all imaginable deference find respect fiir her Majesty's 
order, for the honour of the nation, &e; but that it was a dishonour to the 
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nation, her Maj^st^, and that Society, (nay, to the President himself,) tu use 
me so. At last he charged me wit4 great violence, (and repeated it,) not to 
remove any instruments out of the Observatory : for I had told him before, 
that if I was turned out of the Observatory, I would carry away the sextant 
with me. I only desired him to keep his temper, and restrain his passion, 
and thanked him as often as he gave me ill nu^s. cannot 

remember everything that was said by this hot geutiWatfin Its proper place, 
nor have I given it in its order. I may put it into better upon recollection 

hereafter.”— (P- 228.) 

This 1 m 5 did in a subsequent letter, December 22, 1711? (p* 293,) 
in wliich he gii es nearly the same narrative, but with this remarkable 
addition. • 

“ 1 only told him, my catalogue, half finished, was delivered into his hands 
on his own request sealed up. He could not deny it, but said. Dr. Arbuthnot 
liad procured the Queen’s order for opening it. This 1 am persuaded was 
false, or it was got aft^r it had been opened.” 

He repeats this last circumstance in “ a draft of a petition” to the 
Queen, (p. 295,) thus — 

“ Mr. Flamsteed being unwilling to part with it, (the imperfect catalogue,) 
one of them proposed to have it put into his hands sealed up, to which Mr. 
Flamsteed consented, and a part of the catalogue was accordingly put into 

his hands, March, 1705-6, after which the press set to work Some 

time after, Mr. Flamsteed was told that the copy of the catalogue was opened 
and unseated, which he coqld scarce believe.” 

This statement is adopted by Mr. Daily in his prefatory, narrative, 
and commented upomwith some severity, as a most unjustifiable breach 
of faith. — (Preface, p. xliii.) 

• After this occurrence Flamsteed, indignant at the treatment he had 
received, broke oflF all communication with the referees. lie drew up a 
statement of all the proceedings, with a view to publishing it in his own 
defence ; and proceeded, 'with the most resolute spirit, to revise all the 
observations, to supply deficiencies, and to correct the errors of the printed 
catalogue, with the determination of publishing a perfect copy at his own 
expense. He got it through the press in 1712: and then resolved on 
continuing the remainder of his observations, which had not yet been 
publislied by the board. He demanded, of Newton, the restoration of 
the papers in his hands; this was refused: he commenced legaj pro- 
ceedings for their recovery : the result does not distinctly appear; but it 
is certain that some of them were eventually returned to Flamsteed. One 
portion had been handed over by Newton to Halley, which Flamsteed 
calls “ the height of trick, ingratitude, and baseness." He had however 
the original entries, and proceeded, at his own expense, to have them 
recopied and arranged for the piess. 

The state of affairs changed materially with the death of Queen 
Anne, in 1714> followed, as that event was, by the death of Lord Halifax, 
Newton*s great pa|ron at court. Flamsteed bad now more interest, which 
he exerted successfully, in procuring an order to have delivered to him all 
the copies of the mutilated work remaining (300 in number), tHese, be 
tells us, he carried home *in triun^h, and made “ a sacrifice of them to 
heavenly truth,** by committing them to the flames, ** that none might 
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remain to show the ingratitude of his countrymen, w1io®had used him 
worse than even the noble Tyelio was^ised in Denmark/* 

• It was, however, only a part of each cop}’’ which he destroyed, viz. : 
the garbled catalogue and mural arc observations : the first part, or sextant 
observations, remained. This, with some additional observations, which 
he proceeded ti^ prJin(||Ppw forms fijic first volume of the Hisloria Cielesiix. 
The remainder filled two more volumes. Flamsteed had advanced nearly 
through the second volume, when his increasing infirmities and deatli 
put a stop to the work. 

Flamsteed died in 1719. Halley was appointed his su'ccessor; hut 
even allowing for considerable prejudice on the mind of Flamsteed's 
friend, Crossthwait," it would seem, *from one of his letters, that Halley 
was in most indecent haste to remove Flamsteed’s widow from the obser- 
vatory, and to take possession; so much so, that he speaks of having 
** met with much trouble from him,** and, in the hurry, being obliged to 
remove Flamsteed’s remaining papers in great confusion. 

Crossthwait and Sharp, however, jointly superintended the printing 
of the remainder of the Avork, Avithout any remuneration Avhatcver to 
themselves, on h.dialf of the AvidoAV, who, Avith the most praiseworthy 
regard for her liusband’s honour and fame, determined to finish it at her 
own expense. The w’^hol^ A\^as completed in 1 725 , except the maps of 
the constellations, Avhich AA'cre not finished till 1730 . And lastly, it 
should he added, that a copy of the spurious edition having been jdacett 
in the Bodleian library, at Oxford, Mrs. Flamsteed addressed' spirited 
letter to the vice-chancellor, begging that it might be ejected. 

Such is the outline of this singular history, which we have endea- 
voured to give ill as impartial a manner as possible. We think but one 
impression can remain as to the temper ciriTiced by Flamsteed throughemt, 
and that he vicAved all the circumstances through a distorting medium. 
At the same time, there was enough of injiistice in the proceedings of the 
other parties, to have stirred up a <|uicteT spirit than his. 

The Edinburgh Review has sttitcd fairly the characters both of 
NeAvton and Flamsteed ; though not (as appears to ns) fully enough, to 
give much elucidation of the strange positions in which they appear to be 
placed in Flamsteed’s narrative. As to NeAvton, it is clear that Ave have 
long known him through the representations of the most partial Avitnesses 
only., Tlie most popular accounts have been derived from the Eloge of 
Fontenclle, the materials of Avhicli AA’crc supjilicd by Newton's nephew 
and heir, Conduit. Whilst English Avriters, in general, have been so 
completely dazzled by the splendour of his philosophic greatness, that 
they have been as unable as unwilling to perceive the shades which may 
partially obscure his character. The extreme equanimity and npldness 
of disposition which has been commonly ascribed to him, it is well 
observed by Mr. WhcAvell, “ showed itself rather in liis horror of disputes 
thaxi*>in his skill in conducting them.” And with equal truth he speaks 
of ‘‘ the indignant and garrulous statements given by pour Flamsteed, 
under the irritation of a fretful temper, hard Worje, old age, ill health, 
and cctnstant quarrelling/' 

The Edinburgh revicAver observes, “Fl&msteed was one of those 
unhappy individuals, who, from an unfortunate idiosyncrasy, are never. 
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for any length time, free from some cause or other of annoyance and 
molestation.'' And Str, Whewelt characterizes him as a good and 
conscientious man, but of weak health from childhood ; he seems, also, to 
have been of weak temper, suspicious, irritable, self-tormenting." And, 
in the remarkable scene, at the board of visiters, “ according to his own 
account, he began by chilling them robbers of his pfhpcyty.*^ In descri})ing 
the altercation which ensued, he says, “ I only desired him (Newton) to 
keep his temper, restrain his 2>assion, &c. and such expressions are 
more than ^once repeated. “We liardly require the recollection of Sir 
Anthony Absolute to see here the demeanour of a very man: far 

too angiy, certainly, to allow us to accept literally what he asserts, much 
less what he implies merely. I confess that I have great doubts whether, 
from the exj^ression in the same account, ‘ he called me pupjyiy^* &c., we 
can confidcntlv infer that the obnoxious term was used." — (Whewcll, 

p. 12.) / . 

We think that the tenour of many extracts we have given in the 
course of the narrative, all confirm this view of the case. Flamsteed, 
however, is described as a man of singular piety : and, indeed, his diaries 
and letters abound wath devout expressions of thankfulness to God, and 
forgiveness to his enemies ; that these contrast strangely with his com- 
plaining temper, and bitter and rankling enmity, is, unliappily, but too 
^?onsistcnt with human nature. 

Mr. •Who well has put strongly the case of Ne>vton, in the very 
critical Inoment of dcveld[)ing the lunar theory, and in that state of in- 
tense anxiety (which, perhaps, none can properly appreciate but those 
who have been engagPd in the verification of a philosoj>hical theory), to 
obtain the necessary data from observations, which Flamsteed alone could 
supply; and which, imjierfect and approximate as he might think them, 
(and perhaps ‘justly, considoj-ing the fastidious exactness at which he 
aimed,) were of essential use, in that stage of the investigation, for 
establishing the first general agreement of the theory with the pheno- 
mena. Of the nature of Newton’s researches, Flamsteed (as we have 
Siiid) entertained very imperfect conceptions ; and there are abundant 
evidences of this in all parts of his letters, which arc well brought together 
in the pamphlet before us. 

As to the increasing coldness, and at lon^h open rupture, between 
the parties, it certainly appears that New'ton endeavoured, as lon^ as he 
could to prevent it : while Flamsteed’s increasing tone of bitterness is 
not more apparent than the clear disclosure of tlmt unhappy inherent dis- 
position which delighted in brooding over grievances, real or supposed, 
lie was in the habit of ai)2>cnding marginal notes to the letters of New- 
ton : \hus (c. g,) on a casual expression, “ I believe you l|j^ve a wrong 
notion of my method in determining the moon’s motions,” ; he puts 
in the margin, “ I had : and he of me : and still has.” 

Halley, early in life, had acquired reputation as an astronomer ; anH 
by his numerous tuid varied scientific pursuits and theories, had also 
obtained a considerable share of popular fame, of which Flamsteed p.ppear 8 
to have beeti not a littlck envious. He was certainly the best practical 
astronomer, next to Flamsteed, of the day, or in Flamsteed s words, 
“ knew more of his business” than any mail. 
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Hence (as the Edinburgh reviewer observes,) bis ‘^aniiety, of which 
some amusing instances occur, to keep him in ignorance of what he was doing. 
In addition to all this, Halley was of a jovial and convivial disposition, fund of 
society and enjoyment, and from Flamsteed’s remarks on his disposition to 
raillery and banter, we may suppose that he sometimes exercised those talents 
at the expense of the astronomer: for which, indeed, the numerous salient 
points of his character afforded abundant temptation. Yet these companion- 
able qualities would seem to have produced their usual effect, even on the 
reserved and precise character of Flamsteed, 

“ ‘ I hate his ill manners, not the man : were he either honest, or but civil, 
there is nofte in whose company I would rather desire to be.* It has been 
surmised, that Flamsteed’s aversion to Halley aio&e from the libertine con- 
duct and infidel opinions which the latter entertained, and took no pains to 
conceal. We have no evidence of this. At all events, if Halley’s acquaint- 
ance was so disreputable, what is to be said for Newton and others, with whom 
Halley remained so many years in terms of intimate friendship’*’?” 

As to Halley’s infidelity, it is possible the reviewer may be quite 
correct in saying there is no evidence of it ; that is, of his professing, 
deliberately, the doctrines of speculative unbelief. Yet in another view 
his irreiigion may have been sufficient to justify the accusation of Flam- 
steed, as showing itself iiv licentious and profligate habits. That his 
conversation was frequently characterized by profaneness and impiety, 
appears from the circumstance, recorded on good authority (Brew'ster s , 
Li/e of Newton^ p. 339), that he was often rebuked by Newton on 
this score. We can easily conceive then, on ‘this ground alonb, how 
obnoxious he must have been to a man of Flamsteed’s conscientious piety, 
Tpho scarcely entered a memorandum in his diary Without a devout ex- 
pression appended to it. But the cause of his dislike was more deeply 
seated. He clearly saw in Halley a rival; the only man of the day who 
came near him in his own science, and who, from the first, Vas throwing 
out insinuations and accusations against his proceedings at the Koyal 
Observatory ; and alleging that, as the observations were not published, 
it was useless to the nation. He was the mover in all the measures for 
inquiry and superintendence, which FLamsteed, conscious of his own 
rectitude and gratuitous exertions, so highly resented ; but which those, 
who did not understand the nature of his labours, and indulged in 
pecting abuses^ no doubt looked upon as highly proper and necessary. 
Halley* all along had an eye to the place of Astronomer Royal himself, at 
any rate on the death of Flamsteed, and possibly by worrying him out of 
it during his life: (Thus, Jime 18, Dr. Halley came . * . . . asked if 
I wanted preferment (a snare!)" . . .) The manifest suspicion of all this 
in the mind of Flamsteed, is enough to account- for any degree of dislike: 
whilst it supplies a clue to the proceedings of Halley. 

We liave said Halley appears to have been the prime mover in all 
the obnoxious measures. We know that he was a busy, energetic man, 
always tirging on (often to very good purpose, as in the publication of 
the Principia^) the designs of others : but from bis want of principle, 
we may,, infer that he was not likely to be over scrupulous in the nreans 
he employed. Hence we need not be surprised if deviations from strict 

* Edinburffh J^eview, Nq, CXXVT., p. .^04. 
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honour or rectitude bad taken place in transiictions, of which he \vas the 
mover, especially when an important end, connected with the advance of 
science, was to result. * 

But he did not appear as the ostensible mover in the proceedings 
to which we have referred : the whole blame was made to fall on the 
devoted head of Newton. If wc look behind the scenes, however, we 
shall find at least suspicion enough, that Newton was almost wholly 
unjer Halley's influence. In the first place, his just obligations to him 
were of no ordinary magnitude, Halley having taken upon himself tlie 
entire trouble, and, as would appear, also the expense, of printing the 
Priticipia^. Halley was a man of great practical skill in the manage- 
ment of affairs, he knew human nature ; and in social intercourse pos- 
sessed an influence, which (it appears from a j>rcvious extract) even 
Flamsteed was constrained to own. It is, therefore, easy to account lor 
his ascendancy over»Newton, when he had many purposes to serve, both 
for the interests of science and his own ambition, in connecting himself 
with an individual so emii»ent, and who possessed so powerful an interest 
at court. 

Newton's was precisely the character to afford every facility to his 
designs. Quiet and retiring, reserved and timid from a morbid sensitive- 
ness of mind, he was easily influenced by bolder spirits. Abstracted from 
• sooiet}^ and absorbed in study during his younger years, he was extremely 
ignorant* of the w'orld and of mankind; .and thus desirous to shun its 
dissensions, y^t easily drawn into them by a designing instigator; and 
when engaged in them, utterly unable to steer a steady course; and feeling 
jinnoyed and unea.sj' at liis own position would he very likely to give 
expression to his vexation in acrimonious language, witho|g^discriiDifiutiiig 
occasions or persons. We also readily perceive in the constitutional 
morbid reseiVc, jealousy, apd suspicion, which always attaclied to his 
disposition, an ample explanation of the slight hut higlily cliaraeteristio 
sketch given us by the master-hand of Locke, ho is a nice man to 
deal witht." 

These are a few considerations which W'e have ventured to tliro’Nv out, 
grounded merely on the general view of the manifest characters of the 
distinguished pe&ons, avIio act parts in the scene presenteil to us in Mam- 
teed's Memoirs. Newton was intensely anxious for the puljliculion of the 
observations: Halley was equally so — ^liad other designs in vie\y at the 
same time, exercised an ascendency over Novton, took advantiige of his 
simplicity, and urged him on to practices which he no doubt managed to 
persuade him were all justifiable, especially under the plea of the royal 
authority^f his commission. Flamsteed had much just cause of com- 
plaifit, hut grossly exaggerated it. The final outbreak of virulence and 
mutual abuse, pmrtook of the coarseness of the age. 

The publication of Flamsteed’s observations was after all not wholly 
against his consent. We have more than once observed him bitterly 
remonstrating, but nevertheless giving up his papers. Prior to the appoint- 
ment of the visiters, it certainly does not appear why, if really so fearfiil 
of having them prmted,*he should not steadily have refused them. But 

* BireVs ITvstorff qf tfic Royal Society y vol. iv., p. 48C, 

f Lord King’s qf Locke, vot ii., p. 38, 
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witli respect to the want of instruments and insulOlcieiit means, why, on 
finding an appeal to tlu* tlirono useless, tlid he not resign?. Jfe might tlieii 
have* retired to his living, and without greater pecuniary loss than he i. 
actually incurred, have prosecuted and published his observations in 
dignified independence. But this would have placed Halley at (Green- 
wich: Flamsteed wmld have endured any extremity rather than tliis. 
When the appointment of visiters took place, one special point in 

their eoinmission was a power to demand copies of the observations. 
With this he was backward in complying; not wishing one portion of 
his observations to go out of his hands until perfected and corrected by 
others. But at this rate he might have delayed indefinitely: since no set 
of astronomical observations is perfect; and, in all cases, even the best 
remain to he corrected by subsequent determinations. The queens 
authority was precise, and the public service required data for the uses of 
navigation. 

The main accusation against Newton is twofold: first, a breach of 
confidence in printing the copies of lunar observations, long before given 
him as a private friend, in his public and joint capacity of visiter and 
referee ; those papers having been also given under express stipulations 
of sccresy. Second, a more glaring act of dishonesty in breaking open a 
sealed packet, which had been deposited in his hands officially, and printing 
the contents. The first charge we conceive will admit of no direct justi-, 
ficatioD, however it may fie extenuated by the delay of Flamsteed in 
furnishing copies of his observations, and the aifthority which the ‘visiters 
lawfully possessed to demand them. Witli respect to the second, it has 
been regarded as decidedly the most fiagraiit and^ unjustifiahlc portion 
of the chargeifcTt has been described thus by Mr. Baily; it has been 
made the foundation of the heaviest accusations by the Quarterly and 
Edinburgh Keviewers, and is not at all denied or cleared up by Mr. 
Whewcll, though he seeks to justify it by the authority of the royal 
commission. 

We were particular in giving precisely the statements extracted from 
Mr. Baily’s volume, which relate to this incident; and it appears to us, to 
say the least, that there is a strange inconsistency in the evidence. In 
the memorials at the time of the transaction, Flamstecd*makcs no mention 
whatever of this breaking open a sealed d‘jpasit. It is not till some time 
after, in a moment of the most violent passion, that he utters such a 
charge; aiwi even this he recollects only in a second and revised version 
of his story. Tliis might leave it o{»cn to a considerable degree of sus- 
picion. But *1110 strong circumstance is, that in the former narrative of 
the agreement with the referees, (which we gave in Mr, words,) 

it expressly appears that the sealed catalogue, which had been Before 
deposited in Newton's hands, was returned to Flamsteed unopened, and 
another ca^loguc more complete w^as dielivered to Newton wdthout the 
xnentibn of any restrictions ; Flamsteed engaging to fill up the former and 
return it. It would tlius appear that this, confessedly the worst, part of 
the cha^e against Newton, from such an entire discordance in the evidenc'c 
adduced, must fiill to the ground. 
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We alluded in our opening article to the low esteem in which science is 
often held among those who par excellence arrogate to themselves the 
title of the highly-educated classes. Wc often perceive proofs of it in the 
spirit occasionally manifdtbd by those periodicals which are under the 
especial patronage of the more polite portion of society ; not to mention 
the obscurity or total neglect to which real science is generally consigned 
hy the daily press; varied only by occasional puifs of all that species of 
philosophy, which, from its intrinsic emptiness and levity, least requires 
such aid to raise it in the gross atmosphere of popular fame. 

But the circumstance which has led us to these topics at the present 
moment, and which is intimated by the heading of this article, is the 
occurrence, in the recent number (cx.) of the Quarierly Review^ of some 
matter which appears to call for our more special animadversion. 

This learned and refined organ of literary exclusiveness, docs now 
and tlien condescend to acknowledge that there is such a thing as science; 
and that it may not be utterly degraded by allowing some obscure corner 
of its pages to discussions connected with these subjects. Consequently 
in the present number, the subject of M. Agassiz and his discoveries 
•relative to fossil fishes is selected, and very justly, as one highly interesting 
ill itself, hnd susceptible qf popular illustration. Of the manner in which 
the subject is treated it is far from our intention to say anything. We 
shall only observe, that towards the end of the article the writer takes 
occasion, very propeny, to refer to the necessity for pecuniary assistance 
fgr carrying on a work so vast, and at the same time so little likely to be 
^ profitable, as that w^hich M. Agassiz is engaged in bringing out, in suc- 
cessive numbers, containing beautiful plates of the different species of 
fossil fishes. Indeed, (by the way,) we more than surmise the whole of the 
short article referred to is mainly designed to lead simply to tliis one point, of 
soliciting the public to subscribe. Nor do wc at all blame such a procedure : 
it is highly praiseworthy; and wa shall be heartily glad to concur in pro- 
moting so desirable an object. We merely remark this iis tending to confirm 
our impression that had there not been such an object in view as the sup- 
port of an individual, whom the polite journal condescends to patronize, 
(though engaged in the extremely unworthy occupation of groping and 
grovelling in the earth to disinter fossil remains,) we should probably 
have heard little of his important discoveries ;-»-though perhaps not less 
than we actually do, of their high philosophic bearings. 

,To return, however, to our immediate subject: This recommendation 
of subscription is introduced by a mention of the circumstance that a sum 
was awarded for this purpose by the British Association for the Advance - 
monce of Science, at the Dublin meeting: which is prefaced t^e 
following remark^ — (p. 444.) 

** We are not among those who are in raptures with the British Association 
for the Advancement of Science. It delights in greater display than becomes 
the modesty of philosopherl : nor do we think that their mutual bepraisings — 
their Ammbean eulogies— are at all likely to add to their dignity. Wherever 
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they go, — Earth no suc\^ sons, no folks have such a town and \vc cannot 
view v/ith feelings of complacency our scientiilc Samsons, led forth to make 
sport at its festivals ; even though the exhibition should be hallowed by a few 
sprinklings from the fountain of honour, distributed through the spout of 
Ireland’s Viceroy.” 

To show his Igiudable candour, the writer continues — 

“ While, however, we do not conceal our o^iion of its faults, wo must 
not be blind to its merits,” &c- w 

And then comes the mention of the vote of money to M. Agassiz. 

We will take these charges in order : — 1st. The Association is ac- 
cused of greater display than becomes the modesty of philosophers. Now 
what sort of displai) does the review^er mean ? Is it the display of tlie 
results of researches, 'which the members have been carrying on during 
the year, many, if not most of which, have been undertaken at the 
suggestion of the Association, and of which a public statement must be 
made in return? We hardly suppose this can be what is meant: yet t 
iiiosf certainly such display as this is what, in fact,^ constitutes the great 
mass of the proceedings : a display of the results of philosophic labours, 
made to the assemhlod body of cultivators of science ; and that not for 
any purpose of display as such, hut to call forth discussion, observation, very 
often criticism and censure. The display of science before the pahlu\ 
perhaps is meant ; and that philosophers, in virtue of that ”■ modesty” 
which ought to he so peculiarly theirs, should Iceep all tlieir discoveries' 
to themselves, or, at least discuss them only in«select coteries, tuit never 
])roclaim them to the world. But if they hold such ihcetings among 
themselves, and the public desire to be admitted, wccild the reviewer wish 
to exclude them ? If a mixed audience, iiicluding numbers of the fair 
sex, choose to be present, Avho would desire to prevent them ? Nay, even 
granting as much display in the thing as may he wdshetl, what is thc« 
object? Is it not the promotion of something like a just recognition of 
the claims of science, in which public opinion has generally been so 
notoriously deficient? and if for this it he unavoidable to run into tho 
slight degree of display which attends a general gathering of men of scig|ice, 
and the public exposition of scientific truths at their assemblies, it is 
difficult to see how any one can blame it, unless it is on the ground that 
Science docs not need such a stimulus ; an idea which can only be enter- 
taiiiccL by those wlio are profoundly ignorant of its actual condition. It 
is a display^ too, not merely to the public, on the part of the philosophers, 
but anxiously desired by the junior and humbler cultivators of Science, 
from their elder and niorh distinguished fellow-labourers. The numerical 
majority attend these meetings with the view of gaining information, 
(we might say, with truth, all do so in some sense ;) which they ennnot 
do unless it be publicly and formally put before them. The British 
Association, we affirm, docs not, as the reviewer asserts, delight in 
display.” Some publicity is necessary for its object, and if the attendant 
degree of display be an evil, it is a necessary evil. 

But further, “ the mutual bepraisings,” the ** Amcebean eulogies” of 
the philosophers, ‘‘ do not add to their dignity.” We should be glad to 
compare the proceedings of the British AssoGiation, in this particular, 
pbiut', with those of any other large public institution which holds annual 



AND THE QUARTERLY REVIEW. y<) 

meetings. W 4 iAaginc the “ bepraisiiigs’* which take place iu any other 
great meeting are not only, at leaat, fully as numerous, hut generally far 
more vehement, in proportion as they usually refer to topics in which* the 
feelings of the parties have so much more to do. We do not well see 
how a great meeting is to be carried on without some attention to the 
customary decencies of courteousness ; without some such things as votes 
of thanks to officers, to benefactors, to supporters of the cause ; some 
notice shown towards persons of eminence who may be present ; and the 
like. Nor will the customary expectations of a mixed audience allow 
such oceasifins to pass without the occurrence of many expressions of 
eulogy, which are well enough carried off by the excitement of the mo- 
ment, however little they might bear the test of severe criticism on cool 
reflection afterwards. But there is one thing peculiar to the “ iVmcebean 
eulogies,*' in the particular case in question, w'hich is often overlooked by 
those (and there are, many such) who make objections on this ground; 

that in some (and those the most marked) cases, this eulogy is not 
mere unmeaning flattery, but is nvther the pronouncing of the judicial 
sentence, iia it were, of a great scientific tribunal on the pretensions of 
some aspirant after philosophic honours, whose researches have pre- 
viously formed the l^uhject of close examination and debate : that, tlien, 
wdiich appears, to mi inconsiderate bystander, the mere effusion of flattery, 
is often nothing less than the united decision of the assembled Science of 
the country, on the labours of some retired cultivator of Science, which 
thus resen^e the stamp »f public opinion from those best qualified to 
judge of their fficrits : — the highest recompense of scientific toil, and the 
surest stimulus to renewed and well-directed exertion. 

As to the compliments paid to those whose liberal hospitality wel- 
colnes the Association wherever it goes, and even contends (often witli no 
slight ivarmthf as we could wdtucss,) for the priority of selection, we can 
only ask how is it possible for any individual or auy body, received as the 
Association and all its members have been, to abstain from uttering those 
thanks, ivhich tliey must be unfeeling indeed, not to perceive are barely 
an act of justice? We will merely add, on this topic, that thougli the 
reviewer is evidently glancing at the Dublin meeting, he clearly has no 
right to talk of subjects of which he is ignorant : the very fact of his 
penning the words alluded to, amounts to a positive proof that he was 
not' among the visiters on that occasion, or he could not have written 
them. 

‘‘ The Samsons led forth to make sport at its festivals,** is, doubt- 
less, a most humorous and right merry conceit ; but we should he glad 
if the writer had produced a few instances of the sort of sport he . alludes 
to. 011 casting a rapid glance over the report of the proceedings of the 
last meeting, we tried to recognise some of these Samsons W'ho figured 
in the Rotunda, and to see what sort of sport they made. The grave 
and learned opening speech of the venerable President was, we slioultl 
imagine, anything but spofl^ The brilliant eloquence of Sir W. R. 
Hamilton's address (delirercd officially as secretary), we may qllow so 
far, was indeed the production of a Samson. Wo do not know what 
exhibition of this kind could be found in the masterly exposd of Mr. 
WheweU on the Tides ; or in the lucid, but by no means sportive, lecture 
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of Dr. Lardiier on Rail-roads. We could discorer nb jlkrticular comic 
display in the philosophic obserrations^of Professor Babbage ; nor in the 
grave discussion on Light of Professor Powell. If there was anything 
approaching to sport, it was in the address of Professor Sedgwick ; hut 
it was not the sjjort afforded by a blinded and fettered Samson. For 
our own parts we j:hink, if, under this ridiculous phrase, it be meant to 
complain that the public lectures and expositions of Science were of too 
popular a kind, it merely shows how little the Quarterly reviewer 
appreciates the value of a popular diffusion of a taste for physical know- 
ledge, and the extreme importance of enlisting in this serviefi the talents 
of really sound and eminent scientific men, instead of mere shallow 
dcclaiiners and ignol^nt empirics. One of the grandest objects of such 
an Association, we are persuaded, is .that of promoting, not only the 
abstract researches of the but the dissemination of a knowledge *of 

them among the man^ : to secure to Science sometlyng like the attention 
,it ought fairly to receive, and the estimation it ought to command, in^^ 
public opinion. And so far from thinking there is too much of popular 
display at its meetings, wc are persuaded, on the contrary, there has been 
(at the two last meetings especially) too little opportunity given for the 
public exposition and enforcement of these great objects. 

The niiscial)lc pun in wliich the Itepresentativ^e of the Sovereign is 
here insulted by tlie loyal Quarterly, shows clearly the feeling which 
dictated the attack ; the writer is anxious to fix a j^olitical stigma on the 
Association, and tliis is his proof! 


ON THE ELEMENTARY STUDY OP GEOMETRY AND * 
ALGEBRA.. 

There are few questions in reference to wliich writers on elementary 
mathematics have been more divided, than that between the Geometrical 
and Algebraical methods. But though able disputants have contended 
strenuously on each side for the superiority of the respective systems, 
they have contributed very little to a clear exposition of the essential 
points of difference. 

The question refers not' merely to the comparative advantages 
afforded by the two systems, hut even to the absolute validity of tlic 
processes of reasoning which they employ. The external characteristics 
of style, method, and notation, doubtless present many poiints of dis- 
cussion and compari.son : even these have been by no means well con- 
tmsted, and a verj-' discordant variety of representations may be coHected 
from the writings of tlie most eminent men who have drawn such 
comparisons. But these arc distinct from the more important point id' 
dispifle, which rebates rather to the fundamental principles asS^umed, and 
the nature of the reasonings adopted in each system, and here it i» that 
the discussion has been most defective. From the writings of the most 
distinguished mathematicians, it is very dlfi&cul| to derive^ any sqtisfhctory 
or precise notion of these more essential' grounds of distinction : and it 
may with truth be said, that though hiany have contested whether 
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Algebra or G^onfetry be the best, but few have discussed, and none have 
clearly pointed out what u Geometry, and what Algebra. 

The subject, indeed, has been but incidentally introduced by iUost 
of these writers, and a complete investigation of it has been long a 
desideratum in^ mathematical literature. By some it has been alleged 
as the distinction between Geometry and Algebra, that the demon- 
strations of the one are synthetical, while the processes of the other are 
analytical. But in any sense of the words, this is far from being 
universally or even extensively applicable : and did it obtain, it could in 
no wjiy aiF<?ot the validity of either method. But in truth, so wide has 
been the latitude of meaning in which the terms analysis and synthesis 
have been applied in these departments of S<;ience,^that it is difficult to 
fix upon any determinate particular in which the distinction can be 
understood to consist. 

By others it bag been made the point of comparison, that in the one 
system we reason independently on each particular case, by a mc*thod 
limited to that case, whilst in the other, we avail ourselves of genenil 
methods, applicable at once to all cases; and when the first data are 
established, affording the facility of an almost mechanical process for 
arriving at rcsiiltsf to which Geometry, if at all, could only conduct us 
by a slow and laborious advance. Thus aided, the analyst is enabled 
with case to overcome difficulties, with which the Geometer might often 
^struggle, single-handed, in vain. The methods of Geometry have been 
com panned to manual labour, those of Algebra, to manufiicture by 
machinery: th6 one to a journey performed on foot, the other to a steam- 
Ciirriage on a railroad* 

In all this there may be much truth of description, but nothing by 
which any essential distinctive principle is brought to light. 

Some authors characterize Geometry as not requiring that abstrac- 
tion which analysis demands^, and directly addressing the senses as well 
as the understanding. Others represent analysis as superseding thought 
by mechanical processes, and thus rendering investigation easy to those 
who are incapable of the abstraction which Geometry requires. 

Some censure an exclusive pursuit of Algebra, as tending to narrow 
the mind, by confining the attention to the more individual steps as they 
succeed one another, and to tlio routine of set rules, without requiring 
or allowing any extended and comprehensive views ; while Geometry, it 
is alleged, expands and invigorates all the mental powers, by the 
healthful exercise of unfettered invention. 

Otliers, on the contrary, select this as the very ground of commen- 
dation, that Algebra expands and generalizes our conceptions, while 
Geoiu^try contracts and restricts them to the consideration of isolated 
cases. 

« The two methods are characterized by Professor Playfair, from 
the different modes they employ to express our ideas. In Geometry, 
every magnitude is represented by one eff the same kind; lines are 
represented by n line, and angles by an angle ; riie genus is always 
signified by the individual, und a general idea by one of the particulars 
which ffill under it^ . . . , In Algebra, every magnitude is denoted by 

an artiffdiall symbol, to which it has no resemblance,” &c. And, again, 
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the same author remarks in another place^ that all mathematical inves- 
tigation most involve two things, — quantities concerned, and the 
opei^tions performed upon them. Geometry expresses the first by real 
representations, and the second by words at length. Algebra does both 
by conventional symbols ; and the symbols of operation constitute one 
very important point of superiority in Algebra. 

Of the vast facilities afforded by a symbolical notation, there can 
exist no question. But as far as the reasoning is concerned, algebraical 
solutions might bo carried on in words at length, and were, in fact,, 
actually so delivered by the earliest writers. The symbolical notation 
was the gradual result of the necessity for sneh abbreviations, which 
was felt in proportion as the operations became more extensive and 
complex. 

Geometrical demonstrations, on the other hand, especially where 
there are complex figures to he considered, made up of many parts, 
which are to he added or subtracted, may with material advantage in 
point of perspicuity, be conducted, by adopting the usa of the signs of 
addition, subtraction, and equality, as employed in Algebra, while the 
reasoning remains identically the same. 

. Other writers have put the distinction thus : that in Algebra the 
reasoning is general, since the symbols are so. In Geometry we select a 
particular case, on which to prove a general theorem. 

But in point of fact, the partietdar figure, “ the triangle a, b, c,” fof 
example, which we take to reason upon, is not a particular' case, hut 
merely a name given to the general idea of all tiiangles ccrnstituted under 
the same conditions, to assist the memory and , the conception ; the 
demonstration would he equally valid, only less intelligible, if conducted 
tliroughout in general terms, without reference to any diagram, or to any 
imagined particular figure. 

Tims, as to any such distinctions, it is, in fact, evident, that as far 
as the actual reasoning is concerned, it may be carried on in Geometry 
witliout diagrams, and in Algebra without symbols ; or in Geometry by 
symbolical notation, and in Algebra with diagrams (where the subject 
admitted them), and yet, all the while, the distinction between geo- 
metrical and algebraical reasoning might be perfectly preserved. 

But the benefits of the algebraic symbols, have by others been 
oonsiijered as counterbalanced by attendant evils ; and the absence of 
them in Geometry, as, in fact, securing it against the difficulties and 
paradoxes, which, it is alleged, have been introduced into Algebra, from 
the very comprehensiveness of its symbolical notation. 

This, again, is answered by others who will not adpait that 
Geometry hits been thus preserved from defects in its chain of reasoning. 
For if the champions of Geometry have charged upon Algebra the 
admissdon of paradoxes and absurdities, and have censured the negative 
sign ond impossible roots, the Algebraists have retorted upon Oeomctiy 
the mysticism of some of its definitions and axioms, the indirect and 
circuitous methods of its demonstrations, and the primary deficiency in 
the theory of parallel lines. 

Speaking of reasonings as expressed in particular, or in general 
terms, Mr. Dugald Stewart observes, “ the former process is analogous to 
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tlie practice of* CH^omctcrs, who, in tlieir most general. reasonings, direct 
the attention to a particular diagram ; the latter to that of the Algebraists, 
who carry on their investigations hy means of symbols'^*/' 

He adds, in the course of a note on this passage, “ The straight 
lines which are employed in the fifth book of Euclid, to represent mag- 
nitudes in general, differ from the algebraic expression of these 
magnitudes, in the same respects in which picture-w^riting differs from 
arhitiTiry characters.’' 

Again, after alluding to the paradoxes into which mathematicians 

have somethnes been led from want of due caution in the interpretation 
of algebraic symbols, lie remarks, that in Geometry, the use of 
diagrams effectually prevents the introduction of any of these paradoxes. 

Again, let us take the representation of La Place. “ Cependant, 
les considerations geometriques ne doivent point etre ahandomiecs ; 
Elies sont de la plus grande utilite dans les arts. D’ailleurs, il cst 
curieux de se figurer dans I'espace les divers %esul tats et I'analyse; ct 
reciproquement, do lire toutes les affections des lignes et dcs surfaces, et 
toutes les variations du mouvement des corps, dans les equations qui les 
expriment. Ce rapprochement de la geometric ct de I’analyse repand uii 
nouveau jour sur ices deux sciences ; les operations intcllectuelles de 
cclle-ci, rendues sensible par les images dc la premiere sont plus faciles a 
saiser, plus interessantes a suivre.” — Sysl, du Monde^ p, 423. 

^ Another writer, after observing that a demonstration may be strictly 
gcomctfiflal though expressed by algebraical symbols, says, Yet when 
the mind losei? the distinct perception of tlie particular geometrical 
magnitudes compared, tlie evidence is similar in its imjircssion to that 
of algebraical reasoning, in which the previous demonstration of the rules 
employed is the ground of our assent to the truth of tin* conclusions, 
and not the immediate perception of the g(H)Tnetrical magnitudes and 
their relations." 

But the circumstance of the attention being directed to the symbol 
rather than to the idea for which it stands, would in no ’way alter the 
validity of tlie demonstrations, nor render them less properly geo- 
metrical. The sole essential question is, whether with the introduction 
of algebraic symbols, any processes dependent on assumptions of first 
principles peculiar to Algebra are introduced ; and then we are, unques- 
tionably, no longer pursuing geometrical proofs in algebraic language, 
but employing actual Algebra. Still the question remains, fVAat are 
those principles peculiar to Algebra ? and are they such as arc in any 
way open to objection, either in themselves or in their application to 
Geometry ? 

• Philosophy qf Human Mind, Vol. I., p. 172. 

[Tq be continued.] 



. ■ ON AN’ JNCREDIBLE EXPEIBIMENT IN WHICH THE 
* . . HUMAN BODY LOSES ITS WEIGHT. 

' BELATED BY Sm David Brewster AJJD ANOTHtBR. 

Highly exciting as the marvellous" may be to a large proportion of 
mankind, even in the most advanced state of civilization yet known, it 
oa^bt never to be drawn from sources whence truth may be obtained by 
ordinary industry of research, nor furnished by men whose^ dicta^ from 
their intellectual rank, m^y be received, without examination or su^icion, 
not only by the ignorant and unreflecting, but by many who are in the 
habit generally of requiring proof whenever it is possible to be obtained. 

To suborn nature and abuse knowledge, for the vulgar purpose of 
exciting surprise among the ignorant, can now never acquire jnore than a , 
very short-lived success^llpnd must, eventually, be productive df great 
humiliation. 

Besides, there is abundantly sufficient among the grand, and even 
among the minute, operations and productions of nature, to satisfy the most 
ravenous appetite for the “ wonderful" and the “ new," without fabricating, 
or circulating, when fabricated by others, statements al utter variance witli 
all known facts, and. ushering them'^ into the world in a manner tending 
to disturb that confidence in the constant uniformity in the laws of nature, 
which centuries of investigation have combined to produce, .and upon 
which the philosophic mind reposes with satisfaction and delight. 

Without meaning to impute ignoble motives to so eminent a philoso- 
pher, and so acute an observer, as Sir David Brewster, it is, at least, 
surprising to see him expose himself to a charge of this nature, and that, 
too, in a work whose very intention seemed to be the clearing of the 
mind's eye, the strengthening of its vision, and the increase, to borrow an 
astronomical phrase, of its penetrating power, so that it might pierce more 
thoroughly the mistiness which superstition and knavish cunning, some- 
times for base, and frequently for criminal, purposes, envelop some 
simple, but little known operation of nature, or some refined, but only 
partially exposed, process of art. Sir David had also an abettor, if not 
an accomplice in the late Sir Walter Scott, but in him the love of 
mystification, and the practice of ingenious deception, were so predo- 
minant, that we rather wonder he -was content to play so second-rate a 
part in the case which wc are about to refer to. 

In the “ Letters on Natural Magic, addressed to Sir Walter Scott, 
Bart., by Sir David Brewster, K.H., LL.D., F.R.S., V.P.R,S.E., 
p. 255, &c., is t}ie following passage ^ 

One of the most remarkable and inexplicable experiments relative to 
the strength of the human frame, which you have yourself seen and admired, 
IS ^at in which a hea^y man is raised with the greatest facility, when he is 
Hftecf up the instant that his own lungs and those of the pemns who raise 
him are inflated with air. This experiment was, 1 believe, fiitst shown in 
England, a few years ago, by Major H., who saw it petfbrined in large party 
at Venice, under the direction of an officer of the American Kayy. As Majoi 
H. performed it more than once in my pfjesence^ I, shall.describe, as nearly as^ 
possible, the^ method which he prescribed.. The heaviest person in the party 
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lies down upon two chairs, his legs being supported by the one. and his back 
by the other. Four persons, one at*each leg, and one at each shouldcr,^then 
try to raise him, and tl^ey find his dead weight to be very great, from the 
difficulty they experience in supporting him. When he is replaced in the 
chair, each of the four persons takes hold of the body as before, and tlie person 
to be lifted gives two signals by clapping his liands. At the first signal, he 
himself and the four lifters begin to djra\v a long and full breath, and, when 
the inhalation is completed, or the lungs filled, the second signal is given for 
raising the person from the chair. To his own surprise, and that of lus 
bearers, he rjses with the greatest facility, as if ho were no lieavit*r than a 
feather. On several occasions, I HaVe observcd that when ono of the bearers 
performs his part ill, by making the inhalation out of#time, the part of the 
body which he tries to raise is left as itwerb behind. As jou have repeatedly 
seen this experiment, and have performed the part both of the load and of the 
hearer, you can testify how remarkable the effucls appear to all parties, and 
how complete is the i^onviction, either that the load has Vjcen lightened, or 
the bearer strengthened, by the prescribed process. 

"‘At Venice, the experiment was performed in a much more imposing 
manner. The heaviest man in the party was raised and sustained upon the 
points of the fure-fingers of six persons. Major H. declared that the experi- 
ment would not suceged if the person lifted were placed upon a board, and the 
strength of the individuals ai)plied to the board.* Tie conceived it necessary 
that the bearers should communicate directly with the body to be raised. 1 
j^aro not had art opportunity of making any experiments relative to these 
curious famts ; but whether the general ellect is an illusion, or the result of 
known dt of newjprinciplesrthe subject merits a careful investigation.” 

The circumstances under which this narration is given to the public 
arc such, that if the feat, said to have been performed, was not so utterly 
incredible, they would be amply sufficient to procure for the “ wonder,” 
ready circulation and unhesitating acceptation even among scrupulous 
observers of truth. Here a Major II. is stated to have performed the 
experiment successfully in 8ir Da\dd’s presence ; and Sir David Brewster, 
F.H.S., addressing Sir Walter Scott, F.R.S.K., speaks of the feat as one 
“ 7 / 0 ?/ have seen a7td admired^* describes the experiment as one you 
repeatedly have seen, and jierfonned the part both of the load and the 
bearer f and can testify how remarkable the effects appear to all 
parties f &:c. 

As Sir Walter never in his life-time publicly noticed this appeal nor 
contradicted the statement, he united liis testimony to that of Sir David, 
and as if even this united evidence could be strengthened, there comes 
over sea" another circumstantial account of the same feat, and that from 
a quarter in which no confederacy could he suspected, unless indeed the 
Ajnerican naval officer, who taught it to IVIajor H., at V enice, had carried 
it across the Atlantic, and up the St. LawTence, In an American peri- 
odical, Sillimafts Journal^ No. 57 , published in April, 1835 , there is the 
following communication to the Editor: — ♦ * 

Kingston, Upper Canada, October 31, 1834. 

“ Sir,— As a subscriber to your valuable journal, I take the liberty of 
asking of some of your sdentifle readers the rationale of the following experi- 
ment. % 

^ “ An individual is to place himself on a stool or a table on hiaback, with 

his arms and l^gs crossed, keepiug.the whole body stiff; four or six others 

VoL. I. I 2 
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then to place themselves at about equal distances, by the sides of the first, — ■ 
say \wo at the shoulders, two about the middle of the body, and the others by 
the hips and thighs. Extending the fore-fingers of each hand so as to touch 
the body, somewhat underneath. At a given signal, the whole party are to 
take as full an inspiration as possible, and at another given signal, simul- 
taneously to respireevery slowly, gently pressing the body upwards at the same 
time, when it will be found to rise with a very slight effort, and to continue 
rising until the breath is exhausted, when it will suddenly fall down with great 
force. The operators must be prepared for this circumstance, and immediately 
pass their arms under the body to break its fall ; it will also be^ w'ell for one 
individual to hold a pillow under the head for the .s.amo purpose. The e.xperi- 
inent appears to suctecd best in a closed room, and if the inspirations and 
rospiration.'i are not uniform, it wdll fail. I first saw it triecl about twenty 
years ago, but have never yot heard or seen any satisfactory explanation of it. 

“ I am not aware that it involves any principle adverse to the known laws 
of gravitation, but it certainly appears for a short time tt) act independently of 
them. If you deem it (this letter) w'orthy of a passing notice, I should be 
glad to see it; if otherwise, let it be deposited in the Archives of tlie College 
of Laputa. ** I am. Sir, respectfully yours, 

“James Nickalls, Jr.” 

In this account respirjition is one of the conditiohs, and the experi- 
ment differs in some other respects from Bir David's, not materially, liow- 
ever; but so far as it does, the feat is rendered still more improbable. 
This gentleman also states that he “ \aw il tried about twenty yeary before, 
and still, in 1834, “ he had never yet heard or s^en any mtisfaetoty expla- 
nation of it I ” 

What shall he lielioved, tlion, of this extraordinary ftict, so extensively 
jiioinulgatefl in the Did Hemisphere, and coliood hack from the Mew? We 
agree with tlie editor, in the journal above refeired to, that “it is desirable 
that it should be decided either that the appearance is illusory, or that a 
reasonable cause should be assigned," and also with Sir David llrewster, 
who says, at the conclusion of the extract given, that “ the subject merits 
a careful investigation.” 

Wc have the satisfaction of haying before our readers an investigation 
atid decision, made with a most careful attention to all the circumstances 
described by Sir David Brewster. Wc have been permitted by an 
“ Experimental Society,” which holds its meetings in London, to have 
access to that part of their minute-hook, in which the introduction and 
investigation of this very subject, and the final decision of the society, are 
recorded,^ In order that^ the weight due to this investigation and decision 
may be properly estimated, we shall state, that though none of the members 
possess names which are to be compared with the splendour of those of 
the knight or of the baronet in question, yet some of tliem have distin- 
guished themselves in tlie scientific world, and they all have a reputation 
for v/iracity, sufficient ability, habits of observatioii and patient inquiry, 
quite sufficient to qualify them to form a ^competent jury to try the 
question. 

Though the members of this society systematically a^oid notoriety as 
a body, the names of the members who assisted in this e^^eriment may, 
in this particular case, be known, if %ny person should think it worth 
while to express the wish for them. 



AN INCHEDIULE JCXPKHIMKNT. 


107 

We also, for tfio same purpose of proving the oouildoiice that may ha 
placed in an investigation by these gentlemen, shall state shortly their mode 
of proceeding. When a subject is decided by them to be worthy of experi- 
ment, a director of the investigation is appointed, at whose command all 
the means that the Society, as a body, or each individual so disposed, can 
furnish; and to avoid distraction and confusion, %nd eii«ure effective co- 
operation, his instructions are implicitly followed. At the conclusion of 
an experiment, made under these circumstances, the whole of the members 
present discuss the proceeding, and suggest any omissions they may have 
obsorvod; if these are important, the experiment is repeated, and SO OH, 
until every doubt of every individual is removed, and uinmimity obtained 
This result cannot tilways he arrived at by one experiment, or in one 
meeting; it was not on the subject in question, but the process is repoat(‘d 
until it is accomplished. ’ 

It was under such .a procedure that the fact described liy 8ir David 
Brewster was examined. Almost every member of the society was, at 
one time or other, “ the load or the hearer^* but particularly the heaviest 
and the lightest persons of the number were always lifted- As might be 
expected, the opinions were various in the first experiments. The differ- 
ences however becamd le.«iS and loss as the investigation 'went on and the 
proofs were multiplied; and at length tjiey entirely vanished. The final 
uii^imous verdict of the society being, that no such effect was produced as 
that described in the hetier^ on Natural Magic^ that there was nothing 
whatever wpmarkable produced by the mode of lifting ; and that the facility 
which was ac<|uiretl in the lifting was Jxo more than might be expected from 
the promj)tiicss which tlnf bearers, by practice, acquired in acting uniformly 
together, upon a given signal. The feat of raising and supporting even 
their'most minute member upon the fore-fingers of six persons, they found 
quite impracticable. ^ 

If this verdict should, by any accident, reiich the ear of Sir David 
Brewster, and he should think any further trial necessary, we are 
authorized to say, that the “ Experimental Society*’ wish it to be under- 
stood that they are ready to r^hdertake it, under any modification that he 
may be kind enough to suggesy and, after follo^\ ing his instructions with 
the most scrupulous accuracy, tet stsi^te the result to the public. 

Until soma. j 9 (uch re-agitatibh of the question should take place, we 
think after the above investigation, it must bo admitted that the a^jpear- 
auces described by Sir David Brewster were illusory, and that no reason- 
able cause can be assigned which will produce such effects. We think, 
also, that scientific men should abstain from giving currency to such 
monstrous improbabilities, unaccompanied by refutation or explanatory 
remark. • It would be far better to xontinue the inquiry into the cause, 
either of the fact or of tUp error, and abstain from publication until some 
satisfiM>|iOry information had been obtained. 

* We beg to suggest the universal formation of such societies. In a wish of 
assisting in such an important object, we hope to be able to give the constitution, dec., 
of the one we refer to. 
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DESCRIPTION OP THE CURRENT-METER, 

I* 

* AS RECENTLY IMPROVED MY MU. SAXTON. 

The nc:cessity of accumtcly ascertaining the velocity of rivers, &c., in the 
numerous cases where the rate of the current, the total volume of the 
passing water, Sic., are* required to be known, has made it extremely 
desirable to luive a convenient mcvms of measuring and comparing these 
velocities, that may be applied in every case likely to occur. 

Instruments for this purpose have been designed and described by 
Eytelwein, AVattmann, Eontaine, and others; but it is believed that no one 
of them has so wcl* satislied the coudition-s which have been latterly supposed 
to be necessary in this kind of instrument, as that which is the subject of 
this communication. This meter has been in the hands of several eminent 
hydraulic engineers, both English and Foreign, for the last two years, and 
has been employed successfully by some of them in investigations of great 
importance ; in that, for example, of estimating the sources froni which 
it has been lately proposed to supply the metropolis with wholesome water, 
its use was extremely serviceable. 

Among the conditions which it seems desirable that an instrument 
intended for such purposes should possess, the following appear important: 
Facility of use under all possible circumstances; portability; fewness of 
parts ; strength and simplicity of construction, so as not to be cfisily 
deranged or broken, and in case of accident very soon pul^ to rights or 
repaired. It is indispensable that it have also a means of registering the 
rate of the current at any point, during the whole of any given period ; 
and this, when from immersion, or other reasons^, the actual observation of 
the instrument is inconvenient or impo.ssiblc. 

These conditions, at least, are satisfied in Mr. Saxtons nlctor; 
and by it, the velocity of a current at ai\y part of the sun-face or bottom of 
a river, and in all lines between them, can be easily and accurately ascer- 
tained ; and, of course, when observations have betm made in a sufficient 
number of lines, the mean velocity of the whole river, &c., at the place 
of observation, may he obtained. This, if multiplied by the sectional area 
of tlic river, would give the total volume of water passing during the 
time of ohserw,tion. In cases where great accuracy is required, or the 
rate of flowing is very variable, any number of instruments may be 
sifnultaneously employed. 

The instrument in question, consists of a revolving vane, a register, 
a tail, and a staff. , 

The staff is a rod of about seven-eighths diameter, generally six feet 
long, graduated into feet, inches, and tenths. On this staff the other 
parts of the instrument slide, and can be clamped at any point. ^ The tail 
is a thin plate of metal, which may he from six inches to twenty inches in 
length, at pleasure ; this is acted upon by the passing water, and preserves 
the axis of the revolving vane parallel to the direction of the current. 
The revolving vane is simply one or more arms attached to an axis ; the 
surface of these arms is twisted, so that in parting from the axis it makes 
a continually increasing angle with it. 

This angle is such that the action of the current upon an arm may, 
in idl velocities, produces one revolution in some given length, as, for 
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instance, in a yard, a foot, &c. AVhere this is accurately obtained, two 
cousequcncos follow ; namely, a particle of water, impinging on whatever 
part of the curved surface it may, will constantly exert the same effort to turn 
the axis, and it will pass across the whole breadth of the vane in the same 
time, whether its transit he near the axis, where the surface is little 
inclined and narfow'er, or near the extremity, where it is broader and the 
inclination is greatest. 

The register consists of a "wheel graduated upon its side, for the 
purpose of exhibiting the miniher of revolutions which may he made by 
the vane, when it is geared with it. This gearing takes 2>lace and termi- 
nates instantaneoii^ly, at the discretion of tlie observer. At all other 
times the register is ungeared iuid immoveable, whatever may be the 
rotation of the vane, or the position or motion of the instrument. 

Fig. 1. Side elevation of the register^ and part of' the staff and tail. 

Fig. ji. The axis (e) of the vane (a) is carried by a frame 

(p), and has upon it an endless screw (g). In this 



frame hangs the "wheel (ix) of the register, finely toothed 
on its edge, and graduated on its face ; its axis rests on 
two carrying-hars (i .i), the front one (i) only of which 
can he* seen in this figure. From the lower part of 
the frame a detent (k) projects, and holds the wheel 
immoveable so long as it is engaged with it. The 
carrying-hars are attached to the frame at on<t end only, 
and they there move on a pivot (k) ; their* angular 
motion is limited by q, stop (m) at tlie other end, which 
moves in a slot, shown by dotted lines, in the frartie : 
this slot just permits the wheel-teeth to enter the 
endless screw (g), high enough for gearing without 
jamming. The moveable ends of the eSrrying-hars are 
raised by a cord (n) attached to an eye (o), and thence 
going up into the hand of the observer ; when this cord 
is not acting, the bars remain depressed, the wheel is 
freed from the endless screw, and forced upon the 
detent (k) by a spring (p), which lies between the front 
carrying-bar and the wheel. A joint (q) at the con- 
nexion of the register with .an arm (r), extending from 
the staff-socket (s), permits the axis of the vane to be 
inclined to the staff* (c). Tliis is sometimes useful 
in I’sing the meter on the surface of currents. The 
staff-socket (s) has its lower part cut into .a conical 
screw (t), with slits (u); a milled-nut (v) works on 
this, and clamps the socket on the staff (c). Another 
milled-nut (x) on the vanc-axis (k) permits it to be 
taken out to be wiped or cleaned. The tail removes 
for packing up, by unscrewing the milled-scxew (t), 
which clamps it when in use. 

Fig. 2. Plan of the vare, register^ pari 

of the tail. — In this figure the rear carrying-bar (j) 
may he seen. 
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Fig. 3. Front elcrnlton of thr vnnr. 

In using the meter, the zero end of the stnff is generally set ujioji 
the bottom of the river, &c., and the vane is clamped u]>ou the stafl' at 
the height of the line above the bottom in which the velocity of the cur- 
rent is desired to he kno^vn. When tlie staff rests upon the i)ropr>sed 
point, and is held upright and free, the tail immediately swings down the 
current, and jiresenls the vane full to it. The eurnuit sets the vane in 
ac'.tion, but as the a})paratus is now in the state rf‘j)resented in fig. 1 ., the 
vane is imeonncctcd with the register, and the lattiu* is therefore fixed and 
at rest. AVhen it i.^ certain that the vane has ae(|uired .'i uniform velocity, 
and the observers are ready, time may ho called, tin* string is at tlie same 
instant pulled up, the wh(‘el of the registei is geared with the vane-axis, 
^md tile vane and regist(‘r now both move togetlier. At the ex]>iration of 
the tin^e,^tlie string is the spring atla<’hcd to the carrying-har then 

draws it downward, and disengaging it from the vane-axis, gears it into 
the detent. Tliis ho||jls it steady, and though the vane still contiiiin s to 
run, it has no furtlier elfect ujion the register. The latter may thendore 
he conveniently and leisurely examined, and by this means the number of 
revolutions made by the vane, (and, consequently, tlie velocity and the 
passing volume of the river,) ^uay be ascertained w ith great precision. 

WJu'ii it is wished that the register sliould commence at zero, it 
may he done by dt'pressing the spring (v), which carries the detent; this 
detaches it from the register- wheel (ir), and leaves it quite free. l^c 
zero upon it may then be set to the detent point as an index. 

As by neglect after (‘Xposure, &c., the amount of the friction in tlie 
axis, and of the instrument may be different from that w hich existed at 
the time of the graduation, the meter should, previous to experiments 
where great accuracy is required, he carefully examined, and the eiTect. of 
the actual friction be ascertained, by drawing the instrument with any 
convenient velocity through some known length of stilj winter, and 
observing whether the register give this length exactly or not If there 
be ajiy alteration, the dittercnce wdll be discovered by this means, and 
should be allowed for in any immediate subsequent experiments. 

To obtain portability, the tail and the vane are made to he easily 
separated from the staff-socket and register. The whole of the appj^ratus 

• The loQgitudiUal canal in the Gallery of Practical Science lias been used for thi« 
purpose. A length of sixty feet was marked off, and the motor drawn througli the 
water, care being taken that the latter wiui alwaj-s in a quiescent state, Tiiis was done 
many times with very varied ^^elocities, and, whatever these hapiK-ned to be, the length 
passed through by the meter was always indicated on the register, with almost 
mathematical precmQn. , 
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(except the staff) can then ho packed in a box, whose external dimensions 
are inches long, 4^ inches wide, li inch high. The staff also 
divides into two pieces of a yard each. 

The surface of the revolving vane may be found in the following 
manner: — Given a the length in passing through which the vane is to make 
one revolution, say^one foot; b the length of the arm, say three inches; 
c the breadth of the arm at the axis — this, for convenience, should be an 
aliquot part of a; say onc-twolfth of an inch. 

Describe the plan (fig. 4) and the elevation (fig. 5) of ^a polygonal 
prism, whose iiiimlnir of sides = the nnml^er of times that c is contained 
in A, (in this case, 12,) and whose radius = b. 


Fip.4 



111 fig. 4, let ad be one of the sides, and o the 
centre, join ao and rfo, then will a a be one edge 
of tbe arm, and do the other. 

In fig. 5, let abed be one of the sides, and 
uuo the axis, of the prism, join nrf, then will nd 
be the inclined line of the outward extremity of 
tlie arm. If the prism he supposed to be of 
v<;ome soft material, a cutting-line entering at ad 
ainj following the lines ao, do, will describe the 
surface required; it will change its direction as 
it proceeds, and become vertical as o«o when it. 
an i VOS at the centre. ^ , 

In fig. 4, tli(‘ surface of tbe arm will appear 
bounded by the triangle nod. In fig. 5, its twist 
will be understood, if the hue ad is supposed to 
turn upon its centre until it coincides with ono. 
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1. Standard Clock, deposited in the Gallery. 

2. Circular op the Society. 

Slaiidard Clock . — ^This time-piece was completed by Messrs. Arnold and 
Dent, of the Strand, London, early in the year 1832. It was intended by 
them to be as perfect an instrument as the advancei^ state of the art of 
clock milking, and their ample means and experience could enable them 
to produce. On its completion they believed they had succeeded in their 
aim, and they proposed to submit it to the most severe trial of its merits 
that could be obtained. A representation of the case was in consequence 
made to the Lords of the Admiralty, who, from the reputation of the 
makers, the introduction of some peculiarities in the mechanism, and the 
reported excellence of the clock, were of opinion that a trial might lead to 
results of public interest, and their Lordships gave directions that it should 
be made. The clock was, therefore, placed under the care of Mr. Pond, 
the Astronomer Royal, in the Observatory at fcireenwich. 

The assistants of this establishment made a'series of uninterrupted 
observations on the goin^of the clock, from the 20th of March, 1832, to 
the 28fli of Api^l, 18.33, inclusive, and registered the results. They firstly, 
compared the time given by it daily, mth that of the best clock in the 
Oljservatory ; and soc^)ndly, as opportunity offered, with the time obtained 
by observations of the suif s transit, and they noted the state of the baro- 
meter and thermometer at thq times of observation. As we believe the 
performance Sf this clock i\jL keeping accurate time is unexampled, we 
have obtained permission to annex a copy of this register. On examining 
tlic column of the rate ascerUiined by the suif s transit, it will be seen, 
that during the whole thirteen months, the greatest difference between 
any two observations was 1*1 inch. 

3’'ables of the observations made and registered at the Royal Obser- 
vatory, Greenwich, in the years 1832 and 183.3, luider 
the direction of the Astronomer Royal, and certiffed by 
him, during a thirteen months' trial, of a clock con- 
structed by Messrs. Arnold and D^nt, of London, (Gravity- 
escapement.) 

Eocplanation of the Arrangement. 

Coi.. 1. The Day of the Month. 

2. The Daily rate of the Clock (^dereal Time), as found by comparison with 

the Observatory Clock. 

3. The Daily rate of the Clock (sidereal Time) as found by Observation of the 

Suif s transit. 

4. Height of the Baropieter at Noon. 

5. Height of the Standard in-door Thermometer, kept in the neighbourhood of 

tho Clock, at Noon. 
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(Signed) J. POND, 18^^ Dec., 1833. 


* . Dr. Robinson, of Armagh, and some other astronomers, luive thought 

that the temperature and pressure of the atmosphere interfere with the 
accurate going of a clock, in spite of all tlie skill and precautions of tlic 
mechanician. There arc others w'ho maintain an opposite opinion. Ik^th 
parties have, in the register annexed, some data for investigating the 
subject, upon which they may depend. 
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The deposit of a clock of such high reputation in the gallery must he 
peculiarly acceptahlc to visiters,* who, from a love of accuracy, or for 
scientific purposes, may wish to' obtain the true time, or to compare tln'ir 
watches or chrononn^ters with a correct standard. That no doubt may ever 
arise to disturb the confidence which is invited to be placed in this clock, 
the council have arranged witli the makers, that it^sliall always remain 
un<b‘r the superin tciiidcncc of the latter entirely. Noj^erson unauthorized 

by them eiin wind it up, nor set it, nor, indeed, get at any part of the 
interior. It may, therefore, be depended upon as a standard measurer of 
time. 

As this clock was originally intended to be used for astronomical 
purposes, /.e., to indicate the peculiar time and notation of the hours 
which arc used in observatories, the circles upon the dial were arranged 
differently from those of ordinary clocks, principally in ordtu- that each 
hand may have its own centre of motion, and the hour-circh^ w<\s num- 
bered from I to 24, so that the hour-hand made but one revolution in a 
day of twenty-four hours. This continuation of the hours in one smics, 
is far more rational than the one in ordinary use, which, T>y dividing it 
into two series, gives two XIls, two Is, &c., in every daily period ; often 
producing ambigfttty and doubt, coimtcn-balanced by no mlv^antages what- 
ever. Ilut still, as we do not yet, like th*e Venetians, use tlu* tAventy- 
four hour series, a iieAV hoiir-cirele has been engniven for this clock and 
ihougl^ the hour-hand still goes round but once, instead of twice as 
•in tl«.*. common clocks, •in tw’enty-four hours, yet as the circle is divided 
into two scries, and the Avords ‘‘atorning — noon — evening — night” 
are placed n(‘ar tlu^ hours Avliich occur in those portions of the day, no 
difficulty Avill be found in reading off the true time from this dial. 

Before AA^e leave the dial, Ave Avush to direct attention to. the secouds*- 
liand, viz., tJiat Avhicli is in the uppermost of the two small circles. It is 
very remarkable for the quietness of its h(‘at, for its great velocity Avlicn in 
motion, and for its perfect, and comparatively long, repose when the boat 
has been made. The heat is a fine example of a perfectly dead one, by 
Avhich is meant, that Avhen the second is struck, there is not the slightest 
recoil of the hand, but that it becomes, and remains, entirely motionless 
until the time arrives for the succeeding movement. 

Looking into body of the clock-case, we perceiA^e the pendulum 
and the Avcights. In the latter there is nothing remarkable; *hey arc 
AA ound up weekly. But the immense importance in practical science of the 
pendulum luis long made its laAvs and application subjects of the most 
intense study to the philosopher .and the mechanician. Volumes of com- 
putations have been made of its motions ; interminable discussic^fc. have 
taken place as to the curves it describes and ought to describe ; aiM Inuu- 
merable designs for its construction and application, have been the conse- 
quence. In all probability these arc after all but the introduction to further 
investigations, and a more refined and extensive application of this 
invaluable instrument. 

In a clock the pendulum is used os the regulating power ^ and is so 
called. The weights ajid train are the maintaining power. Each alone 
AANAuld he useless ; combined, they produce an instrument of the most 
extensive utility. T^idi an unconnected pendulum, delicately suspended^ 
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\vc might measure a few .seconds with tolerable accumcy; with the train 
and all its old regulators, little could be* done, in point of accuniey, for a 
length of time ; but if we combine the two, so tliat the latter shall 
eommiuiicate a constantly equal push to the former, and the pendulum 
shall successively interpose a con.stant and equal retardation to the 
motion of the train,i we shall liave tlie arrangement presented by a per- 
fect clock. That the weight may not descend too rapidly, or unequally, 
a check is communicated regularly through the ti-ain, by the return-swing 
of the pendulum. That the are described by the pendulum may not 
diminish in its range, the train transfers periodically a pressure from the 
Aveiglit. The production and perfect adjustment of this altciiiation of 
* lieck and impulse is the aim of the skilful clockmaker ; and it is in order 
to obtain it amidst the difficulties arising from the imperfection of mate- 
rials, and the incessant changes produced in them by such subtle agencies 
as heat, magnetism, and electricity, that contrivances are in the course of 
almost <laily invention- But so numerous, and so invincible are some of 
tlie difficulties, that among hundreds of schemes for connecting the vibra- 
tory motion of the pendulum witli the rotary motion of the train, (an 
arrangement technically called the escapement^) there is scarcely any 
one in use in England, but that invented many years ago by the justly 
celebrated Gi-aham ; and of Tlie many means which have been suggested 
to counteract the effects of temperature upon the pendulum, the compen- 
sation-pendulum invented by the same artist, has still the preference 
in all good clocks. ‘ • • 

The escapement, however, in this clock, is different from Graham’s, 
and from that and its peculiar ingenuity, is remarkable. 

In all the best olock-cseapements hitherto made, including those 
by Graham, the action of the train upon the pendulum is that of pressure, 
A\liieh continues during a certain time, and as the train and pendulum 
are in connexion for the whole of this time, the latter is exposed for just 
so long to any irregularity that may occur in the going of the train. In 
this clock there is never any contact or connexion between the train 
and the pendidiirn, the escapement-whecl of the former lifting up an 
intermediate agent, viz., a metallic sphere, wliich, when let fall, presses 
witli its own weiglit only upon the pendulum in its descent, and gives it 
the proper impulse. It is from this mode of action it has been called 
the gravity-escapement. It is scarcely possible to imagine a more elegant 
and perfect mode of administering a precise dose of effect. For its eminent 
success in practice, which is the great test of excellence in works of this 
nature:, we again refer to the observatory-register of its performance. 

Jlie great object of the compensating- apparatus, which is seen 
appended to the lower end of the pendulum, is to counteract the effects 
of temperature upon the rod of the pendulum. If Ijiis rod remained 
always of an invariable length, there would be no neccsdty for compen- 
sation ; but, let it be made of whatever material it may, it cannot escape the 
usual effects of heat and cold, and as it is surrounded by the atmosphere, 
it sympathizes with all its vicissitudes of temperature. These are so 
influential, that a difference of 15^ Fahr. will produce a variation in a 
well-made pendulum-clock, not compensated, of 4 sec. per day. The 
impossibility of correcting this by observation as it oews, is obvious. 
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A means of compensation which should simultaneously act* with, and 
correct the effect of, the disturlungicause, became a necessary addition to 
every good clock. Happily this has been obtained, by taking advantage 
of an effect produced by heat upon different metals, viz. tliat of expanding 
each metal in a different degree. 

If, therefore, bars of different metals are attached to each other, so 
that they expand in opposite directions, it is not difficult to imagine that 

their lengths may be so adjusted, that a point, at a certain distance from 
the end of one of them, may, by their opposite and unequid dilatation, be 
constantly preserved at the same distfineo. Upon this principle are 
compensation-pendulums constructed; they always preserve a certain 
length (or more correctly, a certain distance between the point of suspen- 
sion and the centre of oscillation) In such pendulums, any injurious 
elongation downwards, is neutralized by a proportionate elongation up- 
wards of the compensating part, so preserving the centre of oscillation 
always at the same level. In the pendulum of the clock under considera- 
tion, the metals employed are steel and inei-cury. 

Now, as this pendulum is designed to beat seconds at London, it 
has a length of 39*2 inches. The height of the compensating column 
of mercury is (3*(i5* inches. If the temperature were suddenly elevated 
in the clock-case, and we suppose it to affecl the steel rod only, that 
rod only would elongate, the centre of oscillation >vould descend, and 
tnc clocl^ would, if the elevation were continued, go slower ; if it 
affected* the mercurial cohimn only, it would elongate, and the centre of 
oscillation rise, the clock's rate, therefore, would, upon the centre of 
oscillation, be acceleitited ; but as this effect of temperature is expe- 
rienced by both, and the effect of the descent of one of them is just balanced 
by the effect of the rise of the other, the centre remains, during these 
changes, steady at the same level ; and the going of the clock remains 
unaffected, Tliis kind of compensation-pendulum is the one invented 
by Graham, and is called the mercurial one: one of its peculiarities is the 
facility with which it may be accurately adjusted. 

The whole is a beautiful instance of the advantages which varied 
knowledge may confer on its possessors. A clockmaker could hardly 
long he ignorant that metals may be expanded by heat ; but, unless he was 
an iiccurate observer, li# might have passed a life without being aware 
of their unequal expansion. With such a man, the idea of a compensation- 
pendulum of this nature could never have originated. 

By the index on the lower end of the peudidum, and the graduated 
arc over which it plays, the range of the swing may be observed. This 
is useful to indicate any variation wliich may take place in the strength 
of thg •maintaining power. When the clock has been recently oiled, and 
is in high condition, the inde;c generally travels over two of the larger 
divisions; these are degrees. 

The graduated cone and index, at the bottom of the rod-part of the* 
pendulum, is for adjusting it, so that it may beat the time required. 


• The centre of “that point in a vibrating body into wliich, if the 

'vliole were concentrated and attached to the same axis of the ann, it would iueii 
vibrate in the same the body doe® in its natural state.’*-— QasoeuY. 
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As <5h ( f tlie objects of the proprietors and of tlie nuikers, in [)lacing 
a clock in tlie Gallery, has been to farnisb a correct standard ol’ time, 
free from nearly all the sources of error to which public clocks are 
liable, it will be necessary to say a few words as to its use. The time 
it indicates is mean ^mlar time, or that which all good clocks (not astro- 
nomical ones) should show. No allowance for equation, or anything else, 
is necessary. It gives the precise time at the Gallery, and for all places 
under the same meridian, but for no other. This must be kept in mind 
by all those who, not haying acquired much astronomical knowledge, and 
perhaps possessing a good watch, may become hypercritical observers of 
time by the facility with which they now may adjust their own chrono- 
meters. Travelling due north and south, with their time-keepers set by 
this clock, they may, if they have good ones, set up for oracles on the 
subject, by merely comparing others with their own ; travelling east and 
west, they must, how'cvcr, make an allowance, which'bccomes appreciable 
in a very short distance. Sotting their time-piece at this clock, and 
going to its makers, at 84, Strand, they wall hiul, on comparing it with 
the regulator there, that it is nearly 1 sec. too slow ; if they proceed east .and 
compare it with the clock in the ante-room of the Royal Society, at 
Somerset House, it will he nearly 2 sec. slow; g<^big on to the Itoyal 
Exchange, it wall be still more so, about 10 sec.; and if they reach the 
Royal Observatory, it will differ about 30 see., or half a minute, from the 
mean time there. . 

This variation might annoy an inexpefienced ■closer ver, and * his 
chronometer might suffer in his opinion ; he w^ould be wrong if it did, 
for such an exact variation w'ould he a proof of' very rare excellence: 
tlio reason will ho evident if such a person will reflect that as the noon 
twelve o’clock of each place, is the moment when the sun is on the 
meridian of that place, no tw’^o places lyipg east and w^eSt of each other 
can have the same time, and the difiTercnce wdll he the time that the sun 
is apparently travelling from the meridian of the eastern place to that of 
the w'cstern one. This, supposing the Royal Observatory and tlie Adelaide 
Street Gallery to be tlie two points in question, is, as lias been said, about 
thirty seconds, and so long is the sun apparently travelling from one place 
to the otlier. If the observer, after the comparison at the Royal Obser- 
vatory, should return to the Gallery without altering his watch, he will 
find® it again exactly correct. Let Jiim proceed west, he will now no 
longer be surprised that he is about 2 sec. faster than St. James’s 
Church clock if it he r^ght ; or that he will be as much as nearly \^ sec. 
fast, if he visit the Observatory of Sir James South, at^ Kensington. If 
then he add this new difference to that he found between the Adelaide 
Street Gallery and the Observatory in Greenwich Park, he will find 
that there ought to be, and no doubt ^tually is, a difference of nearly 
47 ^c. between the two Observatories, the clock of Greenwich b^lng, of 
•course, so much faster than that of Kensington. One reflection sug- 
gests itself from this subject. Supposing alf the church clocks, nearly 
in a line due east and west of St. Paul’s, kept exact time, and were 
accurately adjusted, an observer on the gallery which crowns the 
dome of that edifice, might, in a still night, hear the stroke of Lime- 
house church clock, and as all the intermediate towers between it ancl 
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Kensington struck out in succession, he would witness a most impressive 
mode of marking the rate at whioji London and its slumbering millions 
weic silently and continually whirled round the axis of the globe. 

Neai the clock is suspended a tabic containing a few pl^cs east 
and west of the Gallery, with the difference in time which a good 
A>atch should show at each, if set by the standard dock in the Gallei y. 
It IS the intention of Mr. Dent to extend tins list, by collecting all siuli 
points in London and the neighbourhood, Avhose longitude and latitude 
have been ascertained correctly; and to lay them down, and present 
them in a ciiart with the mean solar time due to eacli'‘. A cliait of 
this nature, containing a large number of correct points well spiinkled 
<»ver the metropolis and its environs, athiclied to an accuiate turn - 
measiin^r, of easy access, like the clock in question, will furnish a 
means of deciding in the most satisfactoiy manner, upon the se\(i.il 
pietcnsioiiiS to supeiiority which me now made l>y the watdimakeis, of 
lAindon. It will have a silent, but a most poweiful effect, in pioducing 
excellence in time-keepers. 


Ctrculat of the Society Jor the llhislt altoh and Encoiii agemenl of' 
Practical Science to the Provincial Scientific Soaches of Great 
Britain. 

Extract from the Minutes of a recent M<^cting of the Council. — 

“ That it IS consoifant with, and will promote the accoraplishnieiit of, the 
ob]ecis of this Institution, to establish a communication with the vaiious 
scientiAc Societies of the principal Towns of the Empire. 

That, foi^tliis puipoae, such Societies he imited to make known to tJie 
Serietdi> of this Institution the name of the iC'spective poisons in London 
who supply such Societies with Books, that this Institution may be enabled to 
send their Catalogues, free ot expense, to such Societies, which can he 
accomplished by enclosing them in the Biiokscllers’ paicels. 

“ That such Societies, when they shall be fully infoimed of the objects 
of this Institution, the consequence into wdiich it has grown, and its public 
importance, be invited to contribute, through their Members and fiicnds, to 
its yet further advancement, by forwarding such works of piactical science, 
art or virtii, as may he deemed worthy of public exhibition in the Metiopolis. 

“ That the Presidents and Secretaries of all such Societies, shall, upon 
application to the Secretary of the Society, recei\c 9. free ticket of admission 
to the Gallery, dttwng their occasional visits to London 

“ That sifcli Societies he further invited to offer any suggestions which 
the lobal knowledge of theini may enable them to do with advantage 

to the general objects of this 

Hic^^atde Street Gallery, Feb., 1936. 

* 

* Communicationis, post jflid, of tho names of any places, with their longitude ana 
litjtude, and the authority and c^eulation given, will b© received for this purpose at 
^.he Gallery. 
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I. 2' he Doctrine of Proportion^ or Geometrical Admeasurement 'hy Similat 
Triangles^ praclivally applied to Expanding or Diminishing Draiv- 
ings, London, Ackennuun, 183G. 

W E arc Sony we cannot say aiiytliing in commendation of this work, 
notwitlistanding its gay and prepossessing exterior; but the author is 
f)bviously little conversant with geometrical, or indeed with drawing of 
any kind. , 

Most of our readers arc aware that artists .and dnmghtsmen employ 
a method for copying drawings, technically termed that is, they 

cover the surface of the original with a net-work of rectangles, and, having 
constructed another set of si7nilar figures in tlie requisite proportion, 
according as the outline is to he reduced or enlarged, they trace in the 
corresponding spaces, the ])ortioii of the contour of the original design 
that falls witiiiu each rectangle. The advantages of this mode of pro- 
ceeding arc, that from the simplicity of the geometrical tdcinents employed, 
the right attgle and jmraticl right lines, the construction is easy, and 
admits of the utmost, attainable, practical accuracy. 

The object of the work before us, is to recommend the substitution 
for' this, of another ^'qually well-known geomc't.rical principles ncnhcly, 
that of drawing right lines from any assumed point, through all the 
principal ones of the origijial outline, and then makiiig the correspond hig 
segments of the legs of an equal series of the angles thus formed, con- 
structed on the copy, in the requisite j)roportion to those, intercepted 
between each point of the oiiginal and the assumed vertex.* Now every 
practical geometrician is aware that, to construct a series of angles at a 
point equal to another set, is an extremely nice operation; and that unless 
it be done with great exactness, the copy obtained by means of them 
w'ould be very in.accurate, more especially if the original drawing were to 
be enlarged. In addition to this fatal defect in principle, the proposed 
plan of procccdijjg is excessively complicated, and requires a great number 
of lines to be drawn, to the obvious injury of both copy and original ; and 
further, the method is totally ina 2 >plicable to the copying of paintings or 
drawings, on the surfaces of wtich no such operations of any kind can be 
allowed. In these cases the artist either divides the edge of the frame 
into equal parts, and placing pins in the points of division, stretches 
threads across the face of the picture, to form thq rectangles%r squares; 
or he uses a light frame, which admits of this proceeding, and is* then 
applied to the original picture. 

. The eighth plate in the work under notice is intouded to illustrate 
what the author terms “a new rule in perspective;” to the discovery of 
which he, rather unluckily, urges his claim. We venture to assurer him 
that it will never be disputed by any one conversant with the simplest 
elememts of that branch of practical geometry; this rule being, in fact, 
false in principle, and worse than useless in practice. iThe author imagines 
that equal, <*qul(listant, rectilinear figures, the planes of which are not 
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parallel to that af the picture, are perspectively projected into similar"^ 
figures, decreasing in size in a single geometrical ratio, as the original?? 
recede from the point of sight. Now, as every one knows, this is mft the 
fact; such projections being similar only in the case of the planes of the 
original, and that of projection being parallel. To expose the second and 
more general part of the error, let the reader take An to be an origiujil 
line, divided equaJly by the points cor, &c. j lot abede^ be the cor- 
responding projections of the original points, and let v be the vaiiisliing 

point. Then a v, c v, d v, will fo>*m an liarmomcal progression, 

and not a simple geometricjil one, as the autlior's construction would 
make them ; or a \ : a c : : bv : h c, and not a v i cv cv : b as he 
imagines. * 

But in short, any artist, who is a geometrician, lias only to look at 
the plate in question, to see such an unfortunate comjilication of error, as 
will fully establish the truth of our first assertion. Tlie examjdes givt ii 
throughout tiie work, both as regards the taste of their selection and their 
execution, cannot fail to excite a smile. 

AV'here did the author acquire sqch plirascology as “ demonstrating'* 
for determining; “point of occurse;" “proportionality," cummultis aliis? 
The language throughout is singularly iucom'ct. 


lii Antisans and Machiifery : ike moral and. physical Condition of the 
Manufacturing Population considered with reference to Mechanical 
Substitutes for •Human Labour, By P. Gaskkll, Esq., Surgeon. 
London, Parker. 1836. 

Artisans and Machinery ! the title is too mitigated. Had it been called, 

“ MAcniNKiiY*AND ITS ViCTiMS," it had been nearer the truth. 

This is, indeed, a hold and original work. Its author has had the 
courage to oppose himself to prejudice and sophistry; to search for truth 
without regard to the claims or assumptions of national vanity. Readers 
and writers on the state of Great Britain, in reference to hc^r com- 
merce and manufactures, have l>een deluded and misled by the splendour 
of the mechanical and other scientific operations which distinguish the 
present day. ^ 

The “ Results of Machinery have been paraded through two hundred 
and odd pages, small, but closely packed, — of a work which assumes the 
benign and friendly title of the “ Working-fnan’s Companion." Its 
“ Economy"* has been displayed by Mr. Babbage, in a fairly sized duo- 
decin^o, consisting of a perfect galaxy of wonders. The power of science 
to supersede the human labourer is proddly emblazoned; and the useless 
operatives are bidden, to “ become capifcilists, and go out of the mar- 
ket and after nil, only one side of the picture is properly displayed.-*' 
Cheap! Cheap!'*- is tlie cry; but there may come a time, when the 
bubble may be blown too tight. The Minerva of manufactures and com* 
merce rejoices in the success of her system, and dazzles our eyes by 

• Throughout this hofice the word similar is ^sed in its strict geometrical meanuig 
-^the angles andLthe i^des jpropbr/foaa/. 
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the cflFulgence of her golden shitdd. This will one day, perlfaps, he turned, 
and the reverse may then he discoverej^ to be of baser metal. 

*“It is a new era.” says Mr. Gaskcll, “in the history of commerce that 
an active and increasinf^ trade should be the index, not to tho improvement of 
the condition of the working classes, but to their poverty and degradation : it 
is an era at which Great Britain has arrived; and it behoves every man, 
anxious for the well-being of his country, to turn his attention to this extra- 
ordinary fact.” — (p. xi.) 

“The enormous export trade which has grown up, has filled the minds 
of many people with the most extraordinary delusions. Let us, however, see 
how and upon what terms it has grown to its present magnitude. 

“ The terms nfficial and declared value must he explained before we can 
make oursed VOS understood. Official value indicates quantity awXyi it is the 
(|uautity of any given export, reduced to money by a fixed and unvarying 
scale, adopted by the Custom House many years ago. Thus, in speaking of 
the official value of an exported article, we say, in 1800 it was 1,000,000/.; in 
1885, 10,000.000/.; that is, a certain number of yards were valudtl in 1800 at 
one million, and another certain number of yards at ton millions in 1835, 
both upon the same scale; and this advance points out at once that ten timex 
more yaixL were exported at the last period tlian tho first. 

“ Declared vahie^ on the contrary, is the real price oCjhe exported article, 
according to the declaration of the exporter. This signifies, tliereftm*, the 
absolute worth of the article ; and hence, the official value and the declared 
value^ when compared, show at a glance the increase or decrease in the worth 
of the article. If the official value rises, whilst the declared remains : tatioruuy 
or declines, it is obvious that a greater quantity of goods eve disposed of, 
without any correspondent return in money. 

“ The condition of tho export trade, connected witu our cotton mauufac- 
tures, is singularly instructive as to (he oifects of machinery upon production 
and value. In 1814, the official value of the cotton exports was 1 7,655,3 7tS/. ; 
the declared value, 20,033,132/. In 1833, \\\Cipfficial value oft'cottou exports 
was 46,337,210/.; the declared value, 18,459,000/. 

“It is worth while to pause a hioment, and reflect on this extraordinary 
statement, founded as it is on Parliamentary Papers and Finance Accounts. 
The clearest way of showing the depreciation in value to the non-commercial 
reailer, is to call the povmd, (money,) in official value, yards, when it will 
stand thus — 

1814, sold 17,655,378 yards for £20,033,132. 

1833, sold 46,337,210 yards for £18,469,000. 

so that, notwithstanding we have almost trebled our export trade since 1814, 
its absolute return is nearly 2,000,000/. less in 1833 than 1814, 

W^ho does not glory in the progress of science? AVlio would stint 
or stay the advance of human intellect? Would Siiy to invention, “thus 
far, and no farther, shalt thou go." Viewing the action of “ the Iron 
Man,'^ as the selff acting mule is fitly called in Manchester by the operatives, 
-^the^ wondrous invention of Roberts, “ a machine apparently instinct 
with the thought, feeling, and tact, of the experienced workman; calculated 
to perfect the function of a finished and adult spinner ; and to restore 
order among the industrious cla.sses.” Who does not feel a throb and 
^ow of proud satisfaction at the victory obtaindd by thought and inven- 
tive Seeing a single workman — attached to the gentle giant of 
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steam — producing as much of a giyen article as two hundred and seventy 
could cftect with the more ancient assistants of labour, — 1 .50,000 worlc- 
men wielding the force of 40,000,000’^. Who would not rejoice at tbe 
leisure and enjoyment wdiich iriust surely he the lot of tlie operatives, 
Avhere such powers prevail? But is it so? The true ansAver, avo fear, 
is given in the folloAAung table, inserted by ^fr. Gaskell, p. 37»^. 

“ This table shows the aA'erage wages paid forAveaving a six riuarter sixty 
reed cambric, 120 picks in one inch, the aAcrago price of flour, meal, potatoes 
per load (240 lb. to the load), butcher’s meat per lb., together with the average 
price of rents, paid for a four and two-loom dw'elling-housc, during the last 
thirty-eight years, in the borough of Bolton. This table? is well deserving a 
very careful examination, as it shows at one view the elements of the domestic 
condition of the hand-loom weaver : — 
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Have, therefore, inor^oed powers, in fact, produced increased hap^ 
piness, advanced intelligence, iiigher moral attainments? These are 
* Atthittns Mmihinery^ p. 310, 








c^uestions which are not usually agitaV^d when artisans and machinery 
are tlie sulyect of discussion; and yet it is these points which, ought to 
engage the attention, if the condition and prospects of the great majority 
of mankind be considered. These accordingly arc the topics which form 
the stiiple of Mr. Gaskcirs volume. Fully appreciating our national skill, 
and our national enterprise, he yet, wdtli unsparing and unflinching hand, 
tears off the veil that covers the defects of our national system. Rejoicing 
in our means of producing universal, diffusive happiness, he essays to 
disabuse us of the fallacious conclusion that such happiness is produced. 
Not cheated by the beauty of the vase, he has carefully analyzed its con- 
tents. He has examined the sparkling draught, and having, as Shak- 
speare says, seen the spider there,*" proclaims, in tones not loud and 
petulant, but deep, decided, and impressive, — ^the poison he has discovered. 

It is in this manner that Mr. Gaskell intrepidly proceeds, dividing 
his work into a number of chapters: on Domestic Manufacture; the 
Factory System; Social Condition and JVIorals; Infant Labour; Female 
Ijabour; Physical (Condition; JJealth; Education, Religion, Crime, Com- 
bination, Subjugation of Labourers, Influence of Machinery, Its Extent 
and ultimate Consequences. We cannot trace his codrse, but the details 
he presents are appalling yet incontrovertible, and may suffice to make 
the most rigid economist pause, before he proceeds further to urge forwanl 
his iron system. Will he, if he cannot deny the following tevvific sum- 
mary, have the nerve shut the gates of mert^ on man^jind?*' ' 

-1 

“ The first fact which meets us is — that the poor, rates of the kingdom 
have risen, during the progress of mechanical adaptation to processes hitherto 
demanding human labour, to the enormous sum of nearly 8,000,000/. sterling 
per annum. The second fact is — ^that a tide of demoralization has swept over 
the land, displaying itself in the agricultural districts by indeiidlhrism and 
other forms, the details of which have been rendered familiar to the public 
by the Report of the Poor Law Commission *, and in the manufacturing dis- 
tricts, in the shapes we liave already spoken of.* The third fact is — that from 
the impossibility of finding adequate remuneration for labour, no less than 
351,056 j)ersons have left our shores for Canada between 1812 and 1832; and 
that from the 7th of May, 1833, to the 24th of September, 1S34, upwards of 
30,000 emigrants departed from the port of Liverpool alone. The fourth fact 
is — tl?at there are one million of human beings dependent on hand-manu- 
facture, who are literally starving in the midst of the magnificent edifices 
housing the stoanvengine and its workers, without the slightest hope or 
chance of improving theif industrial condition t. The fifth fact is— that two 
millions of hand-loom weavers in Hindostan have been driven from their 
labour by machinery here, multitudes of whom have perished by famine 3^. 
The sixth fact is — ^that there are hundreds of thousands of domestic manufac- 
turers connected with the bobbin-net, woollen, silk, flax, linen, and iron trades, 
now wrftering extreme privations, and who will shortly driven i¥om their 
peculiar province of industry by competition with' steam-production. The 
seventh fact is — that the absorption of the household manufacture of the 
kingdom into factories, has completely deranged the social system of our 
labouring community. The eighth fact is — ^that tjie breaking up of the indus- 

• Vide Report, passim, 

V Vide History of the Cotton Manufacture, p. 239. 

t Minutes of Evidence. Select Committee' on Hand-looni Weavers, p. 311. 
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trial occupations of iho people has to so much idleiieur? and dissoluteness, 
tliat the legislature (overlooking the cause) has determined to covcf the 
country with workhouses, a measure which takes us back two centuries id tlic 
career of civilization* * * § . The ninth fact is — that crime has proceeded at a 
fearful pace; the commitments in 181J, (as early as data are in existence) 1* 
being 5,337, and in J832, 20,829. The tenth fact is — that discoiitt;nt, violoiic-c, 
and organized unions, threatening the very safety of manufactures, universally 
characterize the artisans of the present day. The eleventh fact is — that 
drunkenness;!: and irreligion have made fearful advances amongst the depressed 
operatives J.” — (p. 323-24.) 

For all these facts and assertions various authorities arc quoted, and 
we cannot here help wishing that the author had in addition made usi* of 
Mr. Marshall’s Statistical Tables^ published about 1834, by order of tJie 
House of Commons. In tluit elal»orate work, the pith and marrow’ of six- 
hundred volumes of Parliamentary Reports, digested with immense industry 
and consuminatc skill, into the form of tables, full confirmation of all these 
assertions is to he found ; and the truth of our author’s statem^its are 
most decisively and iinpregnahly sujiported. 

AVhat then isrf)ur condition? We double, triple, increase tenfold, a 
hundredfold, our wealth, because we increase to suck extmit our proiluctlvc 
jiowors; and yet wo fling away the advantages wdiich might be realized by 
running, madly, the heedless race of competition. We vaunt ourselves 
OH oiu* increased popuhitioii, while their numbers, rendered superfluous 
by our false mid absurd social arrangements, arc driven with contumely 
to distant shores, in order to find the means of su^iport : and yet 'we have, 
at home, a plethora of \^alth, and space for double our present amount. 

affect to w'ish for flie improved condition of our operatives; and yet 
vve strenuously urge forw’ard the increase of foreign commerce, which can 
only ]»e inaijitained against dur competitors, by keeping doivn the rat<? of 
wages. We invent machines, whose beneficial action might confer oii the 
highest conceivable numbers that could inhabit our island, tlie blessings of 
leisure, education, and physical comfort; and having thus exerted our 
creative powers, wo’ start in horror, like .Frankenstein, from the contem- 
plation of the power to wliieh w^e have given life and motion, add strive 
to render nugatory its beilefits. • 

These stupendous errors, it is true, have not been deliberate!)^ com- 
mitted; they have gradually arisen out of circumstances that, apparently, 
could not he controlled; hut the time is fast apjgroaching, wdicn the fur- 
ther endurance of their effects wdll be impossible. Individuals, associations, 
and governments, have sedulously iiiquirctl the causes that could have 
orighuitod" such ti'emcndous evils out of wdiat ought to have produced 
unmixed good, and they have essayed to remedy the acknowledged evils, 
but in vain. Emigration societies, truck bills, factory bills, poor laws’ 
amendnient bills, are monuments at once of their good iiiteiitioiis, and ' 
their feeble comprehension. All are slaves to the enormous fallacy, that, 
to whatever extent human labour be superseded, it must still be necessjiry 

• Poor Law Amendment AcU 

-f- Vide Table, Progress of Crime, in Appondix. 

X Vide Tabic of Spirits consnraed in Great Britain, in Appendix^ 

§ Vide Minwtes of Evidence before Committee on Hand-loom Weavers, passim* ^ 
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to find employment, — work ^ — hired action, — for tliose avIio how form the 
classf or caste of workers. 

An impression, among those who, in their speculations, an' without 
the pale of stern political economy, is however gradually arising, that Jill 
is not right. Thus Mr. Babbage, who originally wrote his Economic of 
MnchiJicnf^ apparently, to show the human labourer of how little value he 
was ht^coining, socnis In.ttcrly to have discovered that soinetliiug more was 
duo to the millions, than to exhibit them as slaves to the units. Mr. 
Hahh;>g<', in his late edition, regrets that the working classes do not reap, 
from adv^aueing science, tlie share of advantage that they might expect, 
llis quick perception immediately detects tlie fact, that the capitalists, the 
masters, would not willingly lend a hand to the work of regenerfition ; 
hut fearh'ss of the sneer or the anger of an unreflecting world, he recom- 
mends that hands of working men, raising, by the exertion of prudence 
and economy, small capitals of t^venty to forty pounds each, should club 
their total amount, and establish independent labour covijminvs^ 
and tliiis realize to tlicniselves not only wages but also pro/if s*\ 

There is, in all this, something hold and characteristic. It will 
be at once perceived, that it involves a complete change in our social 
arrangements; that it is, ifi fact, a direct and open attack on the supre- 
macy of capital. And so, in the Results of Machmcri/, “ Become 
capitalists, go out of the Qabour^j market.** AVhat do these J>elpjiic hints, 
tlu'se ora<miar exhortations, mean, unless they declare a perceptionrof the 
pres<mt une<jual, imperfect, and ])rejudieial action of our immense S(a<;iitific 
resources; and point to a great and powerlul exHbitiCm of the combinative 
])i'inciplo, as tlie only means of giving to the labourer his fair proportion , 
of advantage derivable from these resources. These tw'o, the most lauded 
hooks on the subject of machinery, thus ^tacitly or openly presume or 
admit that, to the labourer, the powers of science, while held by individual 
capitalists, is erroneous and defective, in spite of the interest, the triumph, 
and the feverish excitement of competitive prosperity. Is another autho- 
rity worth calling for? Take the Edinburgh Review^, 

“ Labour’s thousand arms of sinew and of metal, all-conqucririg every- 
where, from the tops of the mountains to the dj^pths of the mine, and the 
cii\ erns of tlie oceaif, ply unceasingly for the service of man, — yet man re- 
MAiNs. UNSERVEn. lie Uas subdued this planet, his habitation and residence, 

> et reaps no lu'ofit from the victory Thus change, or the irresistible 

approach of change, is manifest everywhere^'* 

Mr. Gaskell, then, cloes but comment fully and openly on the texts 
afforded by the writers wc have quoted ; hut this commentary is not, with 
him, to be giveiphy side-wind and implication. If the evil exist, it 'must 
bo probed to the bottom, and to do this is the task the author places 
before^ himself. He examines his all-important subject, the anomalous 
and disasftous condition of the people, in every point of view. lie 
glories in the perfection of science, but with unsparing hand exhibits its 
appalling affects upon the mass of mankind, in this highly civilized 
tx)untry. He has^ produced, say the quictistic economists, the ^utilitarians 
of class and casle^ ‘‘a very clever BAt) book.’* — He needs no ; higher 

* Economy of Muchinery^ 1838, p. 253. 

+ Kdin. Review, 1831; article on Schicgel and Hope. 
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encomium. Tlie man who endeavours to “ sec the end, from the begin- 
ning;” who will not join in the liush-cry of “ peace and safety,” when 
there is no peace; who disdains to minister to the vitiated cravings * 
of avarice, vanity and selfishness, by striving to 

Skin and film the ulcerous place. 

Whilst rank corruption, mining all within. 

Infects uuscciij * 

is ever considered troublesome and impertinent. This rule has been mad« 
absolute, in all cases, from Noah downwards. J3ut the question is not 
>vhether his statements be pleasant and agreeable to the prc(‘on(reived 
notions of fashion and theory, but whether they be To us it appears 

that they cannot be impeached. His references for verification are per- 
petually made, and to the best possible authorities; made to the Reports 
of the Poor Law Commissioners; to the works of Dr. M‘Culloch and 
Mr. Babbage; to Baines’s History q/* the Cotton Trade; to Dr. lire's 
Philosophy of Manufactures^ &c., so that he leaves scarcely any point 
resting on his own unassisted dictum. 

The old proverb says ‘‘one mend-fault is worth two find-faults." 
This is only half trpe. The fault must he discovered before it can he 
mended. The vices of our present system aftoi*d ample materials for the 
volume before us. It is too late to close our eyes to tacts which such 
dtmeurrent testimonies combine to establish. l^ct those, then, who 
difijierr^ tlVe remedy, pres^mt it clearly, explicitly, and perspicuously, to 
the public eye. • The door of inquiry is flung open ; it must not be slmt 
again. 


III. Three Mdresses delivered before the Society for the Promotion of 
Science and Literature of Staines and iUs Vicinity^ by the Rev. 
Robert Jones, D,D., M.ILS.L., Vicar of Bedfont. Staines: Smith. 

Tins little series may be considered a manual to be used on all future 
occasions when similar Societies may be suggesUxl, formed, and launched 
into their useful courses. We Avish it may be at least weekly used for 
somt) years to come. The addresses w^ere adapted to three epochs in the 
infant life of the Staines Society, which owes much of its rapid groAvth 
and flourishing state to this intelligent guide and eloquent advocate; 

We regret that avc have not room for large quotations, by which 
some of the liberal sentiments and powerful aiguments in favour of an 
unsparing distribution of knowledge, might have all the circulation 
Avhich maybe in our powder to give. We are compelled to confine our- 
selves to an earnest recommendation of the perusal and dissemination of 

all the three discourses ; and the selection of tfie following passage: — 

• 

“ Terms of art have now become ‘ household words ;* and thfe very pas**" 
times of youth have changed. I see no reason why science and amusement 
should not be blended ; — or why the hoy should not be classing and labelling 
stones and fossils^ employed by his father at his age ai mere missies of 
mischief. Whether this general instruction will ultimately make wiser and 
more useful men, remains to be seen. I think it will. I have ever lamented, 
that so many of tlm invaluable irrevocable years of youth are, must I say. 
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sacrificed to Greek and Latin, to the neglect,-^often in contempt — of science, 
^modern languages, and even of English ^literature. That some of the finest 
specimens of human genius are to be found in the authors of Greece and 
Rome, it would be absurd and plebeian to deny ; and, perhaps, no liberal 
education could be complete, were the classics wholly omitted; hut eveiy 

mental attainment has its value and its use ; let each have its merited rank 
*arid praise. Be the object of intellectual ambition what it may, there is a 
living link between all cultivated minds ; — there is a golden band which tics 
together the sheaf of knowledge. I w'ould not teach to the future trades- 
man the tragedies of yEschylus, or the dialogues of Plato ; — nor would I 
mislead the future scholar into the by-gone fallacy, that there is neither 
merit nor fame hut in scholastic prosody and syntax. Let us never cramp 
the ardent mind of youth by fetters, however venerable from custom they 
have become. Let us cherish talent, and prize knowledge, wherever we may 
find them. And this is applicable to all classes. If there be a general and 
a generous effort (and certainly Ibcre is) to instruct the children of the poor, 
why should we hesitate in carrying out such noble views — in perfecting what 
all allow to be a good beginning ? If, by infant — Sunday — national — or other 
schools, we all agree — and all contribute — to prepare the mind of the rising 
generation for knowledge, surely wc leave our task most imperfectly accom- 
plished, if we do not supply the mental appetite, thus cfeated, with safe and 
nourishing aliment. Are we to give the power to read, and then abandon 
the youthful craving mind to all the profane and ribald trash, that will be 
offered to its hunger ? Imjuisitive the popular mind will be — enlightened 
and moral it should he. Think for a moment of what you are doing-r -think 
of the co-existence of a reading populace, and 6, licentious hnbridled press. 
Is it not religious — is it not wise — is it not mere common discretion — to 
provide, that the goodly seed, sown under your care, is duly tended in jts 
after-growth, cleared from weeds, and fenced against dangers ? Can there bo 
a more ruinous error, than to confound the art of reading with education — 
the one a mere mechanical vehicle of knowledge — the other the business and 
the duty of our whole life*^ 

“ Our Institution is intended to meet and satisfy these very mental 
longings which instruction will engender. Hither, for the trifling sum of 
one shilling, the humblest amongst us may repair, and slake his thirst for 
knowledge*. Mere solitary unassisted study, is often more a task than a 
pleasure, and many are content to he ignorant, from the mere want of sym- 
pathy and encouragement. At a public lecture it is othei-wise; — the very 
localfty seems sacred to the cause of science and of letters, the companionship 
of the pursuit, the mere meeting together of those we love and value, cheers 
aiid prepares the mind for instruction. Many subjects are explained which 
books are unable sufficiently to illustrate ; — access is afforded to the lecturer to 
remove difficulties, perpetually occurring in scientific ti^eatises; — nay, the 
after conversation, which often ensues among the ncarei:s of a lecture, ,^dears 
away many a doubt, and leaves behind it many a kind sentiment, many a 
wise and gentle lesson. None hut first-rate minds can hope to master the 
highet branches of science, unaided by experimental illustrations. 

* This is BO precisely a portrait of the Adelaide Street Gallery and its objects, 
tliat wo feel we may be liable to the suspicion having selected the passage on tins 
account, but it was, however, not so. " '' 
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STATUTE-LAW OF 1835. 

Weights and Measures. Letters Patent. 

In examining the statutes which were enacted by the Imperial Parliament* in 
1 835, we find but two which come within our scope to report : one on Weights and 
Measures and one on Letters Patent. The reforms produced hy either appear 
extremely meagre; when a comprehensive view is taken ^of what is desirable, 
and even of what is easily attainable* on these two important objects of legis- 
lative interference ; but still the alterations are improvements, and though the 
moves are little ones* they are in advance. We propose never to lose sight of 
these widely influential questions, particulairiy that of improvements in the 
Patent law, convinced, from an inquiry into the effects of the Patent Regulations 
in ^other countries, that the inventors of our own are crushed by the weight of 
bad, unnecessary, and expensive law. 

Of the act relating to Weights and Measures we present a copious and 
careful abstract. The other we give entire; it is short (unfortunately so) and 
a large portion of it consists in instructions fur ^n-oceeding to obtain certain 
objects. 

^ WEIGHTS AND MEASURES. 

• • Act jj & 6 Will.*iy. e. 63. Royal Assent, 9 Sept. 1835. 

An Act to repeal an Act, 4 5 Will, IV., relating to Weights and Measures, and to 

tllake other provisions instead thereof, 

1. Act 4 & 5 Will. IV. repealed. 

2. Nothing herein to interfere with anything done under tlio repealed act, 

3. Provisiong of 6 Geo. IV, c. 74, and 6 Geo. IV. c. 12, repealed namely, those 
v/hich require that Weights and Measures should be of the same form as the standards,, 
and which allow the use of weights and measures not in conformity to those acts ; and 
which allow the sale of goods, &c., by such weights and moabures, and which allow 
the use of the heaped measure. 

4. Weights and measures stamped at the Exchequer to be legal, though of dis- 
similar form to the standard, 

6. Defective and mended copies of the standard must be rc-verified, 

6. The Winchester bushel, the Scotch cll, and all local and customary measiirea 

henceforth aholished. Penalty of using such, not exceeding 40ir. Articles niay be 
sold in vessels not representing any amount of imperial measure, nor being of any local 
measure heretofore in use. • 

7. Heaped measure henceforth abolished, pcmalty not exceeding 40**. 

8. Articles formerly heaped to be sold by measures filled in all parts as nearly to 
the level of the brim as the size and shape of such articles* will permit. These articles 
may be sold by wcagbt also. 

9. Coals, slack, culm, and caimel of every description, to be sold by weight after 
Jonuasy let, 1836. Penalty, not exceeding 40«. 

10. All articles sold by weight sliail be sold by avoirdujmis weight, except j^old, 
silver, platiua, diamonds, or other precious stones, whi^ may be sold by troy wciglit : 
and drugs, which when sold by retail may be sold by apothecaries’ weight. 

11. Weight denominated a stone henceforth shall in all cases consist of*I41b8b«^ ' 
avoirdupois. The cwt. shall be eight of such stones. The ton twenty such cwt. 

12* Weights of a pound upwards sbali have their number of pounds expressed 
upon them in legible characters. Measures of capacity shall also have their contents 
marked in the same manner on their outsides. 

13. Weights of lead and pewter not to be used after Januaiy 1st, 1836; but 
these materials may be used to fill up and adjust weights of brass, copper, and iron* 
When used for filling up, the weights must be stamped with the word “ cased.” 

14, 15. Rents, tolls, payable on grain, &c., according to former w'eights , 
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anti measures, to have their value in the new ascertainerl by Jury, &c., in England, 
Scotland, and Ireland. • 

*16. The fiar prices of grain in Scotland shall be struck by the impertal quarter 
only. Penalty, not exceeding 5/. 

17. 10. 21. Copies of the imperial standards and stamps to be provided, and 
inspectors to be appt>intod in every county, by sessions in England, by justice-meetings 
in Scotland, and by grand-jurics in Ireland. 

18. Act not to operate in Orkney and Zetland until May 1st, 1886. 

20. Judge inay order copies of standards if Irish grand-juries do not. 

21. See 17 as to the atain])s. Fees for stamping to be paid as per schedule 
annexed. Penalty for using illegal weights and measures, not exc eding 5/., and all 
sales, &c., by them null and voi«L No weight above 56 lbs. netid be inspected or 
stain j)ed; nor wooden and wicker measures used in the sale of lime or similar articles; 
nor glass nor eartlienwqre cups an<l jugs, though ri'prescnted as containing st>mc amount 
of imperial measure, but tlie person selling by such woodt'n, glass, and earthenware 
vcssc'ls may be required to produce a legal measure and compare them. Penalty for 
refusing to produce such measure, apd for deficiency in the vessels measured, not 
cxceeiling 5/. 

22. Copies of stand.ards to be paid for at the expense of counties. 

28. Inspector must not be a weight-maker or seller ; must give security in the 
sura of 206/. 

24. Inspector to attend at market-towns and examine, compare, and stamp, all 
weights and measures brought; and upon all weights above a quartj^r of a pound shall 
stamp his district number; sliall keep a register of comparisons, and give certificate of 
such when registered; shall pay over all fees be receives to ccmjity treasurer, &e. 

25. Berwick-on -Twcinl, aqd other places authorized by charter, act of parliament, 
&c., may appoint inspectors, who shall have sjvmc powers and duties as tlic others. 

26. Weigli-inastors in Ireland shall he furnished with copies of btamUirds. 

27. Weights and measures once stamped need ndt Iki re-stamped when used in 

another place than that at which tlioy wore originally st^n\p(*d. ' ^ ,, 

28. Justices and authorized inspectors may enter any shop, , where goods are 
kept for sale or weiglied for conveyance, and examine all wciglits, measures, and 
weighing machines; may seize the unjust ones, and fin© tlvt possessor. Fenalty, not 
exceeding 5/. Persons refusing to produce their w'cights, mt'asures, and weighing 
machines. IVnalty, same. 

29. Inspectors to be fined for neglect or misconduct. Penalty, not exceeding 6/. 

30. Counterfeit stamps to be seized and broken np. Makers of 111011 to bo fined, 
not exceeding 50/. nor less than 10/. Sellers of Such to be fineil^ iiot exceeding 10/, 
nor less than 2/, 

31. Clerks of markets, &e., shall make tlicir returns in legal imperial weights and 
measures. Penalty, not exceeding 10**., for every copy of such returns which shall be 
othorwdse filled up. 

32. Apj>ropriation of penalties. Not exceeding moiety to informer; the remainder 

to county treasurer, &c. * 

33. Suing of j>enalties. Form of conviction. 

34. Receiving of such. 

35. Persons aggrieved ma}' appeal to quarter-sessions, &c. 

iff}. Proceedings not to be quashed for want of form. 

37, 38. Penalties, and appeal against, in Scotland. 

39. Limitation of actions. 

40. Plantiff wrongfully proceeded against, &c,, sliall not recover after tender of 
.amends. 

4J. Act 4 Anne (I.) and 5 Geo. IV. c. 110, repealed so far as relates to weigh- 
masters. . ‘ 

42. Powers of ward inquests of London and Southwark reserved. 

43. Same of Founders Company of London. 

44. Same of Universities of Oxford and Cambridge, 

45. S.ame of L©et-juries,'&c. 

46 and last. Act may be altered or repealed in present session. 

Schedule of fees for examining, comparing, and stamping weight^s and measures. 

iVo/e, Tliis Act was not altered or repealed dunng the Session in which it was passetL 
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LETTERS PATENT. 

Act 5 & 6 Will. IV, e. 83. Royal Assent, 10 Sept., 1835. 

An Act to amend the Law tonchxng Letters Patent for Inventions. 


Wherbas it ia expedient to make certain additions to, and alterations in, 
the })reaent law touching letters patent for inventions, aS well for the 
better protecting of patentees in the rights intended to be secured by such 
letters patent, as for the more ample benefit of the public from the same : 
Be it enacted by the king’s most excellent majesty, by and with the advice 
and consent of the lords spiritual and temporal, and commoiis, in this 
pros(*nt parliament assembled, and by the authority of tho same. That 
ajiy person who. ns grantee, assignee, or otherwise, hath obtained or who 
shall hereafter ob«aui letters patent, for the sole making, exercising, vend- 
ing, or using of any Invention, may, if he think fit, enter with the clerk 
ol' the patents of England, Scotland, or Ireland, respectively, as the case 
may be, having first obtained the leave of his majesty’s attorney-general 
or srdieitor-general in cose of an English patent, of the lord-advocate or 
solicitor-general of Scotlaml in tho case of a Scotch patent, or of his 
majesty’s attorney-general or solicitor-general for Ireland in the ease of an 
Irish Patent, certified by his fi.at and signature, a disclaimer of any part 
of oitlier the title of the invention or of the specification, stating the reason 
for such disclaimer, or may, with such leave as aforesaid, enter a memo- 
randum of any alteration in the said title or specification, not being such 
disclaimer or such alteration as shall extend the exclusive right granted by 
tho said letters patent; and such disclaimer or memoraiuliira of alteration, 
being tih;d by the said clerk of the patents, and enrolled with the B}>ecifica- 
tion, shall be deeme<l and taken to be i)art of such letters patent or such 
s[’»*cification in all courts whatever: provided always, that any person may 
enter a eav<cit, in lik€? manner as caveats are now used to be eiiterecl, 
agiiifjst such disclaimer or alterfttion; wJiicJi caveat being so entered shall 
give the party cntofing the same a right to have notice of the application 
being beard by tho attoiTitjy-general or solicitor-general or lord-advocate 
respectively : provided also, that no such disclaimer or alteration shall ho 
receivable ill evidence in any action or suit (save and except in anyproceed- 
ing by 6rfre/«da«) pending at the time when such disclaimer or altera- 
tion was enrolled, Ji>ut in every such action or suit^ the original title and 
specification alone sliall be given in ca'idenco, and deemed and taken to bo 
the title and specification of the invention for wliich the letters patent 
have bi‘en t>r shall have been granted : provided also, that it shall ho law- 
ful for the attorney -general or solicitor-general or lord-advocate, before 
granting such fiat, to require the party api>lyiiig for the same to advertise 
his disclaimer or alteration in such maimer as to such attorney-general 
or solicitor-general or lord-advocate shall seem right, and shall, if he so 
require such advertisement, certify in his fiat that the same has been duly 
ni:ide. 

2. And bo it enacted, That if, in any suit or action, it shall be proved 
or specially found, by the verdict of a jury, that any person who sliali 
have obtained letters patent for any invention or supposed invention was 
not the first inventor thereof, or of some part thereof, by reason of some 
other person or persons having invented or used the same) or some part 
thereof, b^ore the date of such letters patent, or if such patentee or his 
assigns shall discover that some other person had, unknown to such pa- 
tentee, i];iveiBted or used the same, or some part thereof, before the date of 
such letters patent, it shall and may be lawful for such patentee or his 
assigns to petition his majesty in council to confirm the said letters patent 
or to grant new letters patent, .t||^ matter of which petition shall be heard 
before the judicial committee of the privy-couneil; and such committee, 
upon examining the said matter, and being satisfied that such x^atentee 
believed himsdf to be the fii-st and original inventor, and bohig satisfied 
that such invention' or part thereof had, not been publicly and generally 
used before tho date of such first letters patent, may report to his inajesty 
their ophiion that the prayer of %uch petition ought to be complied with, 
wher(nix>on his majesty may, if be think fit, grant such prayer; and. the 
said letters patent shall be available |n law and equity to give to such 
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petitioner the sole right of using, making, and vending such invention as 
against all persona whatsoeverj ,*ni^ law, usage, or custom to the cohtrary 
thereof notwithstanding : provided, that any jwrson opposing such petition 
sliall be entitled to be lieard before the said judicial committee : provided 
also, that any person, party to any former suit or action touching such 

first letters patent, shall be entitled to have notice of such petition before 

presenting the same. 

enacted. That if any action at law or any suit in equity 
vcraict account shall be brought in respect of any alleged infringement of 

creo shall pass sucli letters patent heretofore or hcre^ter granted, or n^' scire facias to 
for the Paton- repeal such letters patent, and if a verdict shall pass for the patentee or 
Inay^* grant assigns, or if a final decree or decretal order sliall be made for him 

oerUficate, OT them, upon the merits of the suit, it shall be lawful for the judge 

whirh hfinjf before wlpmi such action shall be tried to certify on tlie record, or the 

di-ne" in anv shall make such decree or order to give a certificate under liis 

other suit.siiall hand, tliat the validity of the patent came in question before him, which 
entitle the Pa- record or certificate being given in evidence in any other suit or action 
ten^e, upon a whatever touching such patent, if a verdict shall pass, or decree or dc- 
fjivouV to ro* ^^retal order he made, in favour of such patentee or his assigns, he or they 
ceive 'treble shall receive treble costs in such suit or action, to be taxed at three times 
cost*** the taxed costs, unless the judge making such .second or other decree or 

order, or trying such second or other action, shall certify that he ought 
not to have such treble costs. 

Mode of pro- 4. And he it further enacted, That if any person who now hath or 
seeiUng^m hereafter obtain any letters patent as aibrc'said shall ^vertiae in 

for Siio prolonl London Gazette three times, and in throe London papers, and three 
gatiou of the times in some country paper publishtMl in the town where or near to which 
term of a pa- carried on any manufacture of any thuig nuide according to his speei- 
fication, or near to or in which he resides hi case he carried on no 8u«.h 
manufacture, or published in the county whore he carries on«sueh manu- 
facture, or where he lives in case there sHall not be any paper ^Aibli&hed 
in such toviTi, that he intends to apply to his majesty in council for a 
prolongation of his term of sole using and vencyng his invention, and shall 
petition his majesty in council to that effect, it shall be lawful for any 
person to enter a caveat at the council-office; and if his majesty shall refer 
the consideration of such petition to the judicial committee of the privy- 
council, and notice sludl first be by him given to any nerson or persons 
who shall have entered such caveatS 5 . the petitioner shall be heard by his 
connsel and witnesses to prove his case, and the persons entering caveats 
shall likewise be heard by their counsel and witnesses; whereupon, and 
upon hearing and inquiring of the whole matter, the judicial committee 
may rej>ort to his majesty that a further extension of the tenii in the said 
letters patent should be ’granted, not exceeding seven years; and his 
majesty is hereby authorized and empowered, if he shall think fit, to grant 
now letters patent for the said invention for a term not exceeding seven 
years after the expiration of the first term, any law, custom, or usage to 
the contrary in anymse notwithstanding : Provided that no such extension 
shall be granted if the application by petition shall not be made and pro- 
secuted witli effect before the expiration of the term originally granted in 
such letters patent. 

5. And la; it enacted. That in any action brought against any person 

for infringing any letters patent, the defendant on, pleading tliii^to sliall 
give to the plaintiff, and in any saire facias to repeal such letters patent 
the plaintiff sKfa.ll file with his declaration, a notice of any objeptiens on 
which he means to roly at the trial of such action, and no objection shall 
be allowed to be made in behalf of such defendant or plaintiff respectively 
af such trial unless he prove the objectioj^ stated in sudh notice: provided 
always, that it shall and may be lawful for afiy judge at chatfibers, cm sutai^ 
mens served by such defendant or plaintiff on su^ plaintiff or defendant 
respectively to show cause why he shonld ndt be to offer other 

objections whereof notice sliall not have been giy^As aforesaid, to give 
leaye to ofier such objcctiops, on such terms as tosueh judge shall soom ht. 

6. And be it enacted, That in any brought for infringing the 

iuninHinffLet- granted by any letters patent, in toxing, the csostfa thereof regard 

tors Patent. shall be had to the part of fntch qgse which jias been proved at tlie trial, 
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wliioh sliall be cci-tlliod by the judge before whom the same^hall be 
had, and the coats of each part of the case shall be given a-CCOrdillg aS 
either party has succeeded or failed there/h, regard being had to the notice 
of objections, as well as the counts in the declaration, and without regard 
to the general result of the trial. 

7. And be it enacted. That if any persoii shall write, paint, or print, PcimUy tut 
or mould, cas1;| or carve, or engrave or stamp, upon anything made, used, usinp, unau- 
or sold by him, for the sole making or selling of which he liath not 
or shall not liave obtained letters patent, the name or any iuiihitioii of &e 

tlio name of anv other person who hath or shall have obtainetl letters 
patent for the i»le making and vending of such thing, without leave in 
writmg of such patentee or hia assigns, or if any person shall upon such 
thing, not having been purch.osetl from the patentee or some person wlio 
purchased it from or under such ]>atentee, or not having had tlic license 
OP consent in wriiing of such patentee or liis assigns, write, pSiiit, print, 
mould, cast, carve, engrave, stamp, or otherwise mark the word “ ])atent,’^ 
the words IcttCi^ patent,” or tlic words “ by the king’s patent,” or any 
words of tl\e like kind, meaning, or import, Avith a view of imitating 
or counterfeiting the stamp, mark, or other device of the patentee, or shall 
ill any other manner imitate or counterfeit the stamp or mark or other 
device of tlie patentee, he shall for every such offence he liable to a penalty 
of 50/., to be recovered by action of debt, bill, plaint, process, or information 
in any of bis majesty’s Courts of Record at Westminster or in Ireland, or in 
the Court of Session in Scotland, one half to his majesty, his heirs and 
successors, aud the other to any jidrson who shall sue for the same : pro- 
vided always, that uothing herein contained shall be constnu'd to extend 
to subject any person to any |3enalty in respect of stihnping or in any 
way marking the word ‘‘patent.” upon anything made, for the sole makiug 
or^vending of which a patent before obtained sliall have expired. 


Figure of the Earth's Surface in France. 

M. Puissant, on the 11th Jan. read a pitper before th^Academy of Sciences, 
Paris, entitled, Observations on the Comparison of Astronomical and Geo^ 
dassical Measurements in France. M. Puissant commenced by obscrtdng, 
that in a memoir read before the Academy in 183iJ, it was proposed, that some 
conclusions as to the figure of the earth should be drawn from the comparison 
of the astronomical and geodeosicajl measurements which had served as bases 
for the new geogra,phical Map of France. For this purpose he had made use 
of some differential formulm to give the &>rrecj;ion which must be made for 
the earth's ellipticity, in calculating the latitudes, longitudes, and azimuths, 
in order that these terrestrial elements might perfectly agree with the cor- 
responding celestial determinations. These formulse having simplified « the 
means of successively combining the position of th#., Royal "Observatory of 
Paris, with each of the astronomical stations wit^ which it U connected by 
various chains of triangles, he found that no elli|)soid^f revolution would. pass 
exactly t&ough or combine the whole of these stations, or, in other werds» that 
the earth is ^'ery irregular in France. ^ , 

Tli'.Ai^ve p^per 'was an extract f|:om th© second "Volunie. of the New 
Gef>ihietric^l^JO^crtj^^o» 'Klf^ihe Kingdom, yfrhieih M. Puissant is irow- pre- 
paring press*" thU work is, tj|^e%lu(4^feion ^ 

above fact» by a comparison of the jde^j|;ees oJJ those of Dijon 

and of P^risg Ih^lenjgths*' of which faave ^been ^etennii&Mii^^tho toi^eme- 
trical opetatihns oT tM geographical engineers “"o^ France- com|^son 

shows that the surfece, of l?#%,nce^ it least that which. Vi been survey^, is 
formed by two dfsti|ict curvatures ; the dpe lying .^aiterly, bei&g» w 
flattened spheroid, the other westeriy,' taking toward^ the south the fbrmpf an 
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elongated one ; ar^ that in the same latitude, the lengths of the degrees of 
the meridians are very unequal. This inequality is, no doubt, the effect pf ’a 
disthrbing cause which Variously affects the plumb-line. 

M. Puissant added, in concluding, that the flattening of the earth 
estimated at agreeably to the measurements in France and m Peru, jls . 
more correctly, and conformably to the theory of the lunar inequalities, expressed 
Tihs* when the length of the meridional arc, comprised betweer. Dunkirk 
and Montjouy, is corrected for the discordance of the bases of Melun and 
Perpignan, a discordance which has been recently detected by a bettpr choice 
of triangles in that part of this arc which lies betvveeh the parallel of Fdret- 
Sainte-Croix, and that of Bourses. 

Academy of Sciey,ce»y Paris. — Appointments. ^ ; 

PitBSlD|£NT^ Ibr 1836, M. Ch. Dupin. — Vice-president. M. Magendie; ' vict 
M. Ch. Dupin. — Member, (Section of Mineralogy and Geology,) M. Elie de 
peai^pnt; tJice M. Lelitivre, deceased. 


Aspect of Halley's Coniet. 

Hehe^ Bessel was able observe Halley’s ComeT for a period of nine hours, 
in the niglit of the l!2th of last October, add remarked a luminous cone, 
which proceeded from the Comet in the direction of the radius vector, and- 
vibrated in tlib plane of theVjbmet’s orbit. Herr BessM is occupied on a work 
in.wluch the laws of this remarka.hle motion will he developed. ^ 


. ' • South' colder than' the North. r, 

'^li^inj^eiltton of meteorologists is requested to the fact, that in the two last 
■ oC4835, the depression of the Jhermoraeter Was' greAter, and commenced 

“ the soutli, thsm in the northVof France. , And also, that* in the Pdy- 

'dS^^mo/a department a liftle south of the centre of that country, it ^was not the 
«oi^'ivind8,^hut Violent qnes from the west^^and south, Vrhieh produced the 

^^'^lMtr(PcKernfical Defiomposition unacc^panieiPby Eyohition of Heat. 

j^CQUEkEL observed an elei!|ricul curreht which cliemically decomposes 
, hut in which the property of heatiog them is absent. He thus describes 
thp Wapner of producing it. When an electrical current from a velfaic appa- 
ratus Ipasjges through saline solution^or a metallic wire suffcienlly iine,^the 
eneVgJf ojf. the .chemical apd calorific effects depends upon tho number and* 

' Tlie chemical effects are pr^portiohatc tbthe 
nnd the 4alorillc eff<^ts to their spr face. Intensity is neces- 
J»4|5f4^^;fijfst,*and quantity*!*) the iefcohd., ®^ch a rclatioir 

cHisses of phenomen^i th^l^the sam^^prreht'ean ^^uce tlimij' ' 
citl^^in^tSyhBousl^ or separately * Although* Vil a V^y . By 


5^i|i|43»PM. BecquereU described in ourJiwt nihilbei^* dUs fkcf m&y be 
s ^ ^ -I' ' 

Kebqq^el ootiltnenced by satisfying himselfl^nfaifenUrgenMlth^. tha 


by satisfying himselfBronfaifei^i^pg^V^ 
• havihg froni a 

,.J!^4^}i^tUy of oxygen woiddjj^bbtmife® 

?the^irfaces. He hucoeeded mii^aining 
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in the quantity of electricity disengaj^ed during the reaction oftlie nitric acid ou 
the potash : the diameter of the glass cylinder was 3 h inches. The appai^iitus 
being arranged as before described, if the metallic circuit be interrupted in any 
point whatever,, and the two free ends of the platina wdre arc dipped into two 
small cups of mercury, and the communication re-established by connecting these 
cups with a platina wire of ^ of an inch diameter, chemical decomposition 
will go on in the apparatus, without any sensible change. If then an ordinary 
inultiplicator is introduced into the circuit to measure the intensity of the current, 
it will be found that this intensity suffers no alteration, whatever may be the 
diameter of the wire connecting the cups. Therefore a current producing such 
an abundance of gas passes with the same facility through a wire of extreme 
tenuity, as through one of a Vs iuch or more in diameter. This is not all ; if the 
microscopical wire, through which is passing a large quantity of electricity, is 
placed opposite the orifice of a thermo-electrical apparatus (electrical pile) 
adapted to indicate very minute degrees of temperature, it will be found that 
the temperature of the microscopical wire does not \ ary at the moment of closing 
the circuit. Now this same wire will become red-hot, if it be placed in a position 
to establish the communication between the two elements even of the smallest 
voltaic apparatus jiossible, such as, for example, that which was constructed by 
Dr. Wollaston with a thimble. 

M. Biot has made tlie following observations uf>on the aboTe experiment of 
Becqucrel. ** It appears to me that this phenommion should be attributed 
not to a modification of the electric principle, in which it is considered as deprived 
of its fK’operty of eliciting <heat, while it preserves its pow%r of decomposing 
chemical combinations, but rather to a mode by which it is disengaged and 
transported by intermiseious which are more or less rapid. Let us ipagino 
that a certain definite quantity of electricity e is disengaged in* a certain 
time T by two substances placed in contact as they are in the apparikt|^ of 
M. Becquerel ; If t us divide the time into a number t of instants, during e^h 
of which a propoAional element ^ of the total e is disengagtufl. Each of these 
small charges, passing through the conducting wire in a time which not be 
sensible compared to t, will communu^te to it the chemical and calorific pro- 
perties which are due to its quantity and to the \elocity of its passage. „Now, 
in proportion as the intervals of the time t are short, so will the^ ^mentary 
charges e be small/, and if they become sufficiently so qs not indmdually to 
heat the wire in their passage, the total charge e will flow off without producing 
a sensible elevation .of temperature in the wire. But if oth» ^^tlbstances are 
placed in contact in the same manner, or if the^sam^ plawd different^, it 
is possible that the intermissions may become more sepafatOd, thisViUtualte, in 
a certain proportion, each minute charge e gf eater for the same total expendi- 
ture B in the same time, and then it may be so done, as that, in passing through 
the wire, they may sensibly elevate Its temperature ; whereas the same quantity 
E discljpiiirged fn another manner, wou}d not prince this effect.]*^ 

^ ^ £iephantSf tlail, in Abyshinia, 

1m Abyssinia, aceording to Heri^Ruppell^i^phatits and monkeys do to 

cross plains* some of which have an 1^1^300 ihet* and dn wn^ the 

temperature^must he exceedingly low, In’^e skiSie ci^ntry it hails frequently. 
Wt nev^ during Ijiiis reitders the explanation of thOrfottnation 

of hail still morf diffibult, it Jhavipg^heen suppos^ uyto the present tipa©* tha* 
electricity played an iiffportant part in t^e process. , 

Yoiu L L 
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AppHcalion of Optics to Chemistry. 

M. 6iot is occasionally developing lo the Academy of Sciences liis mathematical 
and experimentid method of detecting mixtures and combinations, both definite 
and indefinite, which act upon polarized light, followed by its application to 
compounds of tartaric acid with water, alcohol, and pyroligneous jicid. 

Effect of the Green Co! ours of Pm^celain on Blood. 

Dr. Nkwbiggi NG, having been induced to observe certain appearances in 
coagulated blood after it had been for some time in contact with green-coloured 
surfaces, preserved blood in a china-saucer, the interior of which was glazed. 
He remarked, on thd under-surfiicc of the clot, brilliant spots, which exactly 
<*orrcsponded with the green-coloured parts of the saucer. All the other parts 
of the clot had the usual dull tint. Wishing to ascertain if these spots were 
owing to the aclion of the green colour, ho repeated the experiment with dif- 
ferent kinds of ])orcelain, glazed w'ith various colours ; the same result was 
uniformly obtained. The contrast which existed between the brilliant red parts 
of the clot and those which were dull and brown, continued for about ten minutes 
after exposure to the air. 

Temperature of the Antilles. ^ 

The cold weather in the Antilles began in the month of October in the last 
year, and gradually increased, until, at the end of November, it had becoipe 
very severe and unusual. It w^as accompanied with violent squalls qf rain. In 
reading accounts of this kind, it is very important to ascertain the precise 
meaning of such comparative terras, as cold, warm, &c. In the above case, 
most persons in this country will probably find their n6cions of the remarkable 
cold in question a little modified, when they learn that the thermometer through- 
out the whole region is, at the level of the sea, never below 724 F. ! . 

National Coast-Survey of tkj United States. 

So far back as 1807, Mr. F. H. Hasslcr, a Swiss engineer, who hiui emigrated 
to America in consequence of the occupation of his country by the French; was 
employed by the government of the United States, to draw up a plan for the 
survey of the coasts of that country. The selection of this gentleman was jus- 
tified by the experience and reputation ho had acquired in a survey of his native 
Alps, and his plan was eventually approved, and ordered to be carried into 
execution. As at that lime there were no instruments in the States by which 
such a survey could be made, Mr. Hasslcr w'as sent to England in 181 J, witJi a 
credit of about 3000?., lo purchase Instruments, &c., and to direct and superintend 
the construction of such others as ^le conceived might he necessary to be made 
expressly for the purpose in view. In London he formed an acquaintance with 
the late Mr. Troughton, and an order for some asironomical arid surveying 
instruments was executed by that gentleman, under the eye of Mr. Hasafer, and 
sent to the United States in 1 812. These instruments Mr. Hassler describes as 
“ tha^best collection that ever left England.” The progress of the stirvoy was, 
however, very alow; scarcely anything was attempted until 18)6; and it closed 
entijreljr in 1817 or 1818, with the measurement of a base-line in New Jersey. 
For the next thirteen or fourteen years, the coast-survey was alqiost entirely 
neglected, In 1832, twenty-six years fron\4he tipae it had been first proposed 
to him, we find this important survey placed again under the care of Mr. Hassler ; 
and from that period, until the cud of the past year, Mr. Hassler has been 
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directing the operatimis on the eastern coast, principally on the shores of New 
Y^ork and New Jersey. • • 

One of tlie first acts of Mr. llassler. on his re-appointment to this surve\or- 
ship, was to order a theodolite of unusual power and dimension, for the purpose 
of carrying on the principal triangulation. This he conlided to the care of 
Messrs. Troughton and Simms of London. The instrument has been recently 
finished by the surviving partner of that firm, Mr. Simms, and is now on its 
actual voyage to the United States. It was constructed agreeably to drawings 
sent to this country by Mr. Hassler; and in addition to every improvement that 
has been lately introduced into instruments of this kind, there are several novel- 
ties about it, which w'erc suggested by Mr, Hassler. Thcwfollowing is a slight 
description of this valuable instrument. 

The horizontal circle is thirty inches in diicmclcr, and is divided or/yG/aity, 
that is to s'jy, it has not been divided by the engine, or by any other dividing 
instrument, but according to the method described by the inventor, Mr. Trough- 
ton, in the Philos. Trans, for 1809. The spaces upon the circle arc subdivided 
iiilo single seconds by micrometers. There are two telescopes of fort) -five inches 
focal Icngtli; one of these is mounted like that of a traiisit-instrumcnl. It can 
be employed as a wateh-tclescope, to detect any accidental motion of the hori- 
zontal circle, during tike revolution of the superior parts; and also, when placed 
111 jiroper supports above the horizontal circle, it nuly bo used in the case when 
the horizontal angle, subtended by two remote objects, is the only result required. 
Trte second telescope has upon its axis a twenty-four inch double repeating 
circle, a^d is intended to b# employed in such observations as have been, in 
smvoys of this nature, hitherto made with the zenith-sector, or other astrono- 
mical instrument. Thia* repeating circle is, we believe, one of the principal 
additions suggested by Mr. Hassler. 

The apathy with which the American government and nation have regarded 
a survey so impo^Uiut to the maritime interests of the country Is inconceivable. 
Tliirty years havvf passed away sidee its commencement, and scarcely a fraction 
of the surv.ey has been completed! We regret to add, after a perusal of the 
published documents relating to the operations during the last year, that we 
iiave little hope that they will, in the ensuing one, ho carried on in the spirit, 
and on a scale, which the wellare of the shipping interests of a great nation, and 
the extension of accurate geographical knowledge on the Western hemisphere, 
would demand. While officers of the English East India Company are running 
along an unprecedented arc of a meridian in Hiiiduostan, the governr^ient 
engineers of the United States of America are scarcely allowed the means of 
covering Long Island with their triangulation. 

• 

Volimtary Instruction of the People. 

One of the most pleasing features of the present state of things, is the interest 
which Aie higher and well-educated classes in many places are taking in the social 
improvement of those less favoured by fortutle or circumstances. In Edinburgh, 
lectures are delivered nightly by gentlemen to thousands of people, on subjects 
of Physical and Moral Science. In one place, which contains rfii audience of^ 
two thousand persons, lectures, the admission to which is only a single penny, 
are doUvered^ to the working classes, on Moral and Economical Science, or, in 
other words, on topics calcula^jcd to improve their mental faculties and condition 
in life. An analysis of these lectures is given in the Edinburgh Chronicle 
newspaper, weekly. 

L 2 
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Coach-springs. 

Thbsb indispensable requisites to all carriages are daily becoming more im 
portant. We are convinced tliat a proper investigation into their eflfects, their 
construction, and their position^ would be a public benefit. The subject was 
lately brouglit under the attention of the French Academy of Sciences by 
M. Fusz, who presented some sprihgs invented by himself. MM. Poncelot and 
Navier reported on their merits, and requested the Academy to express their 
approbation of the principle adopted by M. Fusz, but added that experience 
alone could decide upon the intrinsic and comparative value of the invention. 
We regret that the description given in the report is so general as to fail in 
conveying a definite ifiea of the principle recommended. 

Rnad-'i 7itiicator, 

‘•In noticing Sir Henry Parnell's paper on the Construction of Coaches, in your 
last number, you allude to the instrument vvhich I invented some years ago, for 
the purpose of ascertaining the state of the surface of roads, and the power 
required to draw carriages over them, and state that whilst other countries were 
taking advantage of the information which this instrument would afford in ascer- 
taining the proper construction of carriages, and the roads most suitable for 
draught, England alone, whjere every facility and accomibodation in travelling 
was of so much national importance, seemed inattentive to the subject. On 
this point you were misinformed, and I am happy in having it in my power \o 
state that I have been for several months employed in arranging and con- 
structing a new instrument for the same object, by ’order of the Commfesioifors 
of his Majesty’s Woods and Forests. Tliero will be some novelties and addi- 
tions in this, the fruit of a Ioniser experience. The spritig will act in a different 
way, its vibrations will not be checked liy a piston passing through a Iluid, and 
they will be all registered ; the total amount of the impulses produced by the 
action of the horses’ shoulders on the collar will be ascertained y ith great exact- 
ness; and the instrument will not only show by an index, the amount of power 
exerted on any part of the road, but will also register the pulls, without the 
assistance of an ohser^’er ; and at the end of the journey the total amount of 
power required to draw the carriage over any road will bo exhibited, as well as 
the amount of power at anyvparticular part of the distance traversed. It will 
al.so mark the acclivities or declivities on the road, so as to give an accurate 
section of the road over which it travels. I shall be happy to transmit the 
designs as they are now executing, if you should think they deserve a place in 
a future number.” — Extract from a Letter of John Macneilly Esq.^ to the 
Editor, 

Stability qf the Menai Suspension Bridge, 

The gale on the 23rd ult., in the Menai Strait, was probably the most violent 
that has happened since the Suspension Bridge was thrown across il. An 
intern igent eye-witness of the effect of the wind, has enabled us to state, that 
the wind, which was from the S.W,*, seemed to descend upon the bridge; and 
* though it produced no lateral motion, it excited an undulation in the long line 
which is suspended between the supporting pyramids, to such an extraordinary 
degree, that the wave ran fi*om end to end of the roadway, and measured ver- 
tically not less than sixteen feet, that is to say, that its crest was in one part 

•The direction of the central line of the bridge is nearly N.W, and S, EL, so that 
the wind acted nearly at right angles upon the Carnarvon side. 
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elevated eight feet above un horizontal line, and its hollow depressed, at another 
part, in the same instant of time, eight feet below it. The highest and lowest 
points of the wave, occurred at about half-way between the pyramids and the 
centre of the span. The undulation was steady.and uniform, but tho swell across 
the roadway was not so, and this threw it out of level, one side being the highest 
at one moment and tho other side at another. This irregularity disturbed 
some of the planking, and broke a few of the vertical sgspender^rocls, and 
some of the small braces which connect the suspending cables ; but the saddles 
on the top of the pyramids, which connect the centre su spending-cables with 
those which run to either shore, were not in the least degree disturbed. As 
the wind lulled, the undulation subsided, and carriages, &c., immediately 
crossed as usual. The whole cost of tho damage incurrtjd during this severe 
gale, which lasted twelve hours, will not amount to more than 20s. or 30s. f 
To estimate, in some degree, the power of tho master-mind that designed and 
directed the execution of a work, which could thus endure harmless such an 
outpouring of this destructive agent; it should be recollected that the height 
of these obelisks above the sea, low-water, is 173 feet, that they are 552 feet 
asunder, and that the weight that swings between them is, at least, 650 tons, 
suspended at a height of 121 feet above low water. Its stability after a storm, 
which produced such remarkable effects, would have been matter of high 
exultation to its engineer if he had been living. ^We think that on the monu- 
ment which is in progress to be raised to his memory, or in the medals which 
he left as premiums by his will for the promotion of science, now in the hands 
of an emhient artist, some memorandum of this triumphant struggle might be 
recorcted. We cannot forbear saying more, and asking, — Why should not engra- 
ving be employed monumentally! In the case of a similar work of genius, we 
think that the happy representation of the Eddystone Light-house, after a gale 
from the S.W., has contributed more to the extension of Smeaton's lame, 
and the preservation of his memory, than adding twenty blocks to the great 
marble quarr^, which already exists in Westminster Abbey. We should be 
deeply interested to see the genius of English sculpture reject the worii-oiit 
common-places, and connect the name of Telfor*! with the Menai Bridge, in a 
composition worthy of their high reputation. Is Roubiliac to bo for e\cr a 
solitary instance of the pre-eminence of common-sense? And is the statue of 
Newton and his prism to be for ever unique in conception ? 

Practical Imprwement in Lighi-Hause Illumination. 

> 

On the evening of the Ist of October last, a new lighten the dioptric* principle 
of Fresnel, was exhibited on the island of Iiicbkeith, in the Firth of Forth, in 
the place of the reflecting light which had been Used there, and which was 
discontinued on the 30th of September. The new light is distinguished, like 
the pid one, from others in the neighbourhood, by flashes, occurring onee in a 
minute, but it is very far superior in brilliancy and magnitude. Its power, 
compared to its predecessor, is as 2J to 1. Tho cost of its maintenance is 
however greater, being as 17 to 7. * 

Tho lighthouse on tho Isle of May, in the same neighbourhood, is in tfle 
course of an improvement of the same kind. 

* In this principle, the light is transmitted through media as lenses, and not 
refiecled from surfaces, as the British lights usually axe. 
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NEW PATIENTS. 


N. B. — The first Date annexed to each Patent, is that on which it was se.ihMl .itul granted ; the 
second, that on or before whiuli the Specification must be delivered and enrolled. 


JANUARY. 

1 , Jamks Champion, of Salford, Lancash. 

inacliiiie-ninker ; for certain improve- 
inonts in incac-liinory for spinning, twiBt- 
ing, and douliling cotton ami otiior 
fibrous substances. Jan. C. — July fi. 

2. John Ramsboi'tom, of Todmorclcn, Lan- 
cash., mechanist; foreortaui improve- 
ments in machiiuiry for roving, spinning, 
and doubling cotton and otlier fibrous 
substances. Jan. 6. — July 6. 

rt. William Harter, of Manchester, silk 
manufacturer ; for certain improve- 
ments in machinery for winding, clean- 
ing, drawing, and doubling hard and 
soft silk. Jan. 8. — July 8. 

4. Francis Brkwin, Kent-road, Surrey, 

tanner; for certain new and improved 
processes of tanning. Jan. 11. — July 
11 . 

5. J. Tilton Sladk, of .Fitsiroy-squan*, 
Middx., gent,, for certain new and 
inqiroved mucliiiiery for raising t‘arth 
and for other useful pui’iioses. .Fan. 
U.— July 11. 

0 . John Ward JIigiiam, of Tavistock-st., 
Middx., for an improvtid tablet for 
sharpening of razors, penknives, sur- 
gieal instruments, chisels, plane-irons, 
and other steel instruments which are 
ca]>ablo of being sharpened by wdiat are 
oommonly called hones. Turkey-stones, 
or Welch -stones. Jan. 11. — ^Mar. 11. 

7. John Burns Smith, of Salford, Lan- 

cash., cotton-spinner, and John Smith, 
of Halifax, York, dyer; for certain 
methods of teiitering, stretching, or 
keeping out cloth to its width, made 
either of cotton, silk, wool, or any 
otlu‘i; fibrous substances, by machinery, 
.Tan, 14. — July 14. 

8. Mose.s Poole, of Lincoln’s-hm, Middx,, 

gent., for improvements in Jacquard 
looms ; being a coraraimicai;ion from a 
foreigiu'r residing abroad Jan. 111. — 
July 19. 

9. Charlks Brandt, of Upjier Belgrave- 

place, Middx., mechanist; for cer- 
tain improvements in heating, evapo- 
ratings and cooling fluids. Jan. 19. — 
*.Tuly 19. 

10. Francis Moll, of Grovc-lanc-tcrrace, 
Camberwell, Surrey, esq., for improve- 
ments in preserving certain vegetable 
substances from decay, Jan. 19. — 
July 19. 

11. Charles Harsleukn, of Bold-street, 
Liverpool, Lancash., esq. ; for ccriain 


improvements in the inachinory and ar- 
rangotnents for the use of propelling 
vessels and other floating bodies, as also 
carriages and other vehicles on rail- 
roads, as well as on common roads, part 
of which machinery is also applicable 
to other purposes. .Tan. 19. — July 19. 

12. Robert Bowik^ of Bishopsgate-street 
within, London,’ surgeon; for certain 
iniprovemonts in distillation and decoc- 
tion, which improvements are more or 

, less applicable to the heating of fluids of 
all descriptions; as also to the purifica- 
tion of oleaginous bodies, both animal 
and vegt'table. .Jan. 21. — July 21. 

13. John Ferrauee, of thcTlirup, Stroud, 
Gloucestersh., engineer, and Rujhard 
Clyburn, of the same place, engineer; 
for certain improvements in power- 
looms. Jan. 21. — July 21. 

14. William BnR<’ii,Boreugh-rt»!id, Surrey, 
calico and silk prijiter; f(>r ceriaiii im-^ 
provomeiits in macliinery fon printing 
silk and cditon net, t»r lace. Jais. 23: 
— .Tiilv 23. 

15. Julius Jeffreys, of Osiiabuvgli -street, 
Regenrs Park, Middx., esq. ; for 
improvements in curing or relieving 
tlisorders of the lungs. Jan. 23. — 
July 23. 

16. Henvy Booth, of Liver}) 0 ol, Lan- 
cash., gent. ; for improvements appli- 
cable to locomotive steam-englm^s and 
railway -carriages. .Tan. 23. — Mar. 23. 

17. Henry Pick worth, the ^oungtT, 
Sipson, Middx., gent. ; for ci;rtaiii 
improvements in rnaclihiery for pro- 
pelljjig vessels and other floating bo<lies, 
moved bv steam or other power. Jan. 
26.— July 26. 

18. John Fij.moiob ^Kingston, of Islington, 
Devonsh, ; fo:if'. a new rotary engine. 
.Tail. 28. — July 28. 

19. W iLLiAM Boulnois, the younger, of 
Gower-street, London; for an improved 
combination or arrangement of sjirings 
for carriages. Jan. 30. — July 30.i 

FEBRUARY. 

20. Stephen Reed, Newcastlc-on-Tync, 
gent.; for two hooks and an improved 
bow for corves, baskets, buckets, &c., 
which are conveyed, citlier loaded or 
empty, from one level to another, by 
being let t\own or drawn up, in mines, 
pits, and in other works ; and hi ships- 
and other vessels, where cranes, ^kc., 
arc now used. Feb. I. — April 1, 
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21. John Baring, of Bisliopsgatc-strcc^t, 
London, lucrohaiit; for certain irn- 
provonuMits in machinery for dresaiiig 
wool; being a communication from a 
foreigner residing abroad. Feb. 3.— 
Aug. 3. 

22. Frederk^k Edwaho Harvey, mecha- 
nical draughtunian, and Jeremiah 
Brown, roll-turner, of Tipton, Staf- 
fordsh. ; for certain improvements in 
the process and machinery for making 
metallic tubes, and for forging or rol- 
ling iTRjtal. Feb. 3. — Aug. 3. 

23. Ejdmuni) Ashworth, cotton-spinner, 
and .Tames GreenoUoh, overlooker, of 
Egorton, Lancash. ; for certjiin im- 
prov(‘mcnts in maebinery for preparing 
and sj)inning cotton, silk, wool, &c. 
Feb. 5. — Ang. 5. 

21. Henry Adcock, of Stamford -street, 
Blackfriara, Surrey, civil-engineor; for 
certain imprbvements in tlie loading 
and imloading of sbijis, Ac., especially 
a])plicablc to those called colliers, and 
which discharge in4>lie Pool. Feb. 5. 
— Aug. 5. 

25, Alexander Massik and Rouert Mor- 
ton, of Wapping, Middx., engineers, 
and William Ranwell, e(»al -merchant, 
^n.nd EAsnezer Ranwell, #niller, both 
of Woolwich, K<*nt; for certain im- 
provements in the construction of pad- 
dle-wheels for pro])ellffig vessels; wliich 
are also applica])lc to wa ter- wli eels for 
Mills. Feb. 9. — Ang. 9. 

2(1. Frederick IIkruert IMabkrly, of 
Bonnie, Caiii^ridgesb., clerk; for im- 
proved machinery for cleaning rdods or 
streets. Feb. 10. — Aug. 10, 

27. SxMCEL P'evton, of Fisliguard, Peiii- 
brokesb., S. W., clerk; for an im- 
provement in the construction of locks 
and latclies for doors, gates, Ac. Feb. 

10. — Aug. 10. 

28. ,Tohn Howard Kyan, of Twickenham, 
Middx., esq.; for a now mode of pre- 
serving certain vegetable substances 
from decay, — to extend only to our 
colonies and plantations abroad. Feb. 

11. — April 11. 

29. Andrew Smith, of Princes-streot, St, 
Martinis in the Fields, Middx., engi- 


neer; for certain improvements in 
engines for driving m.*u;hinery, and for 
raising ami lowering heavy bodies. 
Feb. 12. — Aug. 12. 

30. Charles Shafiianth, of Sheffield, 
Yorksh., gent. ; for an improved steaiii- 
g«!nerator. Feb. 10. — Aug. 1<>. 

31. Joshua Pr(X.teii Westhead, of Man- 
chester, Laneasli., small ware manu- 
facturer; for an improved method of 
cutting India rubber, leather, iiiiles, 
Ac. Feb. l(i. — Aug. 16. 

32. Michael Hod<>k Simpson, of Ludgate- 
hill, London,' merchant; for certain 
impi'ovenients in machinery for dress- 
ing hemp, flax, tow, Ac., and also 
waste silk ; being a communication 
from a foreigner residing abroad. Feb, 
17. — Aiig. 17. 

33. .Joseph Lidel, of Arundel -street, Paii- 
ton-sqiiarc, Middx., professor of music; 
for certain improvements in piano- 
fortes; being .1 communication from a 
foreigner residing abroad. Feb. 17. — 

Aug. 17. 

34. William Bucknall, of Crutchod- 
friars, Ltmdon, cork-merclumt; for im- 
provements in machinery for propelling 
vessels, and for water-wheels. Feb. 
17. — Aug. 17. 

35. Frederick Chaplin, of Bishops’ Stort- 
ford, Herts, tanner; for an iin})rove- 
inent in tanning hides of certain de- 
scriptions. Feb. 18. — Aug. 10. 

36. Henrv' Martinson Robinson, of the 
Minories, Loiulon, varnish manufac- 
turer; for improvements in eerbun de- 
scriptions of lamps. Feb. 1 8. — A iig. 1 8. 

37. John Baksiiam, of Stepney Causeway, 
Middx., oxalic acid manufaeturcr ; 
for impriivemcnts in the nianufaeturc 
of oxalic acids .and salaeetecella. Feb. 
20.— Aug. 20. 

38. Francois Peyre, junior, of St. Etienne, 
France, now residing at the White 
Hart Inn, Southwark, Surrey, dyer ; 
for improvements in cconomiy.ing fuel 
in ships’ liearths, Ac,, and of obtain- 
ing distilled water from sea water, and 
which appl^ to generating steam ; being 
a communication from a foreigner re- 
siding abroad. Feb. 23. — Aug. 23, 
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RECENT RESEARCHES ON HEAT. 

In endeavouring to give our readers slight sketches of the recent progress 
and present condition of diiTerent leading hranch(‘S of physical science, 
we are of necessity led to take somewhat of a retrospective view, wctc it 
only for tlie purpose of making our descriptions -g(‘neially intelligible. 
The explanation of the terms employed, is, generally speaking, best 
attained by looking back to the researches whicdi gave birth to them. 
But this almost unavoidably carries our discussions to some b*ngth. 
In the present instance, we fear the subject its(‘lf may he imagiiu^fj of 
too abstruse and dry a character, to render sifcli hnigth endurable. Aet 
we must bespeak our readers' patience in the outset; and only trust we 
niay, in the (bourse of our account, so far engage their interest in a very 
bettutiful department of Experimental inquiry, as to aftbrd some apology 
for the details on which we must <»iiter, or run the risk of being ujiin- 
tclligible. With thi? preliminary remark, then, we will advance to tlie 
subject of heat ; a very small portion of wliose t lfcets have as yet 
received such an examination, as to lead to anything like well- 
established lavi^s. 

M. Mellon I’ s Resea rcues. 

Though the “ thermo-multiplicr" of M. Melloin lias now been for 
several years before the scientific world, it is not yet perhaps so generally 
known to experimenters as it deserves to be. We shall deem it, there- 
fore, not inappropriate to the nature of this article, to state briefly its 
principle. 

The essential part of it consists in a great number of pairs of kmall 
slips of antimony and bismuth soldered togcthc*r, and combined in one 
case, so as to have their galvanic action excit 4 ?d by the application of 
heat. This thermo-electric effect is indicated and measured by its 
'influence on a magnetic needle, placed below, and arranged as a galva- 
^ohflcfter, by having mstij coils of wire passed round it, the wires com- 
municating with the jfchermo-electric combination ; the effect is increased 
1 iiv proportion to the number of pairs of plates. Thus the gafvafiic<action 
on the needle is the measure of the amount of heat affecting the metallic 
combination ; and th^ i|nportant and valuable part of the contrivance is, 
that degrees of heat, so small as to be quite insensible to the most 
delicate thermometers, ajje multiplied^ as it were, by the multiplication 
of the number of pairs of metal plates, and thus produce a sensible 
effect on the galvanometer needle. The skill of artists has been exer- 
VoL. I. - * • M ‘ 3 
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cised in reducing tKeni to small dimensions. M. Gourjon of Paris lias 
succeeded in bringing them into so small a compass, that the end of the 
case which is exposed to the heat, is not greater than the section of the 
bulb of an ordinary thermomc^ter. 

An instrument so far surpassing all formerly known in the sensi- 
bility of its indications, has, in the hands of its distinguished inventor, 
led to i\ series of results equally new and remarkable. A brief sum- 
mary of somo, of the chief of them is as follows : 

Hadiant heat passes directly, in greater or less quantity, through 
certain kinds of solid and liquid bodies. This class of bodies docs not 
precisely include those which are transparent, since some which are 
opaque, or very little transparent, .are the most “ diathermal^',” that is, 
transparent, as it were, to heat. This term is one which M. Mclloni has 
introduced, as descriptive of the characteristic in question, and which we 
shall continue to use. 

lie concludes, in general, that there exist different species of boat- 
ing rays ; and that all tliese different kinds are emitted simultaneously 
from luminous hot bodies, though in different proportions from different 
sources, certain of them .arc entirely wanting in^ non-luminous hot 
bodies. • 

Rock-salt, cut into plates, and successively exposed to the radiations 
from difterent sources, transmits in .all cases the same proportion of 
heat. Plates of any other diathemial substance^ under the same circum- 
stances, transmit a less proportion of heat as the tempcKiturc of the 
source is less elevated ; but the differences between one substance and 
another in this respect, diminish as the plate is of less thickness ; whence 
it follows (according to M. Mclloni) that the calorific rays from different 
sources arc intercepted in a greater or less degree, not at the ,9^^r/«cc, or 
in virtue of an absorbing power which varies with tlie iiftensity, hut in 
the interior of the plate, hy a peculiar absorptive force^ which i.y analo- 
gous to that of coloured media for particular raj/s of light. 

M. Melloni advances several theoretical views in support o this 
jinalogy. lie remarks in general that there is but one substance {viz. 
rock-salt) of iill he has tried, which is transparent and uncoloured, and 
acts really in the same manner l>oth on the r.ays of light and of heat. 
All others, though they allow all r.ays ^ light to pass indifferently, yet 
absorb certain rays of heat and traiisBiit "Others. Wc thus recognise, by 
means of these bodies, a true distinction in beat corresponding to t%at of 
colour in light. 

The colouring matter of transparent media alw.ays diminishes^ more 
or less their diathermal properties, hut gives them no peculiar property^ 
of stopping by preference any particular species of heating rays. It^ 
6perates upon the transmission of radiant heat, as brown colouring 
matter (a smoked glass for instance) does upon lig}it ; that is, has only 
a general diminishing power on the intensity. There seems to he, 
however, an exception in regard to certain glasses coloured with green 
and opaque black ; but these tw^o kinds of colouring matter only appear 
to act in modifying the quality of the diathermal property. 

* From tlie Greeks through ; an<l Oep/Ao?, hot. 
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( I lass iiitercopts wholly certain species of heating rays, iiieluding 
ail those which come from bodies "l>elow luminosity ; jiein e, in tliis last 
ease, no refraction by prisms or lenses has ever been elfected for sueli 
rays of lieat. With rock-salt, however' the case is different ; and it is 
unquestionably the most singular and important of the facts elicited by 
Molloiii, that simple heat is not merely transmitted through rock-salt, 
but absolutely refracled by it, lie determined this both by a lens, and 
still more remarkably, by a prism of that substance. 

With the prism interposed in the path of the rays coming from the 
source of heat, tlic etfect was no longer transmitted in a straight line, 
but made to undergo a considerable deviation by the*action of tlie prism. 
4'his was observed to take place in diifereiit degrees, according to tlie 
nature of the source of Iieat. The greatest deviation took place when 
the 6amc of a lamp was em}»loyed ; the next with incandescent platinum ; 
the m^xt with copj)er, at cenlig,, and when a vessel of boiling 

svattM' was substituted, the effect was found too feeble to allow of any 
comparison with the other ca.ses. 

IIoAvcvcr, Avlnm the rock-salt was cut in the form of a lens, the con- 
lentration of the rays, even from boiling water, avms sufticieiit to give a 
decided proof of their being really Inouglit to a focus. 

Questions relating to the iran.^miasion of radiant heat through 
dtfferent media, are those Avhich have formed the principal subject of 
M.^lMcllohi’s inquiries, l^ut he has also, in one instance, directed his 
attention to the equally curious and important quoslion, of the relation 
of the state of the sw' faces and colour of bodies to lusat. The instance 
referred to is an ejramiiiatum of tlie comlnnaiion oF the cdfeet r)f a screen 
witli that of surfaces^ the very same, in find, wliioh constitutes (lie 
experiment fir^ pro^msed and tried by IVlr. Powell, and published in the 
PkU. Trans, for This* fundamental ox])orIineiit M. Melloni has 

repeated, and has eoinplctely v<*rified it with his extremely accurate 
apparatus; a conMnnation the juore valuable, as some previous experi- 
menters, since the date of tlie ]ml>lication of the original investigation, 
seem to have overlooked it. It decisively proves that that portion of the 
heat from a flame, which passes tlirough a glass screen, is also distin- 
guished from the part Avhich is intercepted, by the additional characte- 
ristic of affecting a black and a wApe surface in a dijferefit ratio. Tbis 
is an inquiry eminently <les(ijrving followed up by the same method, 

and to he extended to a long serMS of different sorts of coating applied 
to the thermometer or thermo-multiplier. 

* Polarization of Heat. — Professor Forbes. 

M. Melloni failed in obtaining any detectioRf of the effects due to 
the polarization of heaty which had been originally stated by M. B^rard,^ 
though subsequent inquirers had been unable to discover any traces 
of it. 

That zealous and liighly-talented experimentalist. Professor Forbes 
of Edinburgh, here took •up the subject. We believe we may say lie 
was the first to introduce the use of Melloni's instrument into Great 
Britain. He lias certainly employed it^Avith signal success. Of such 

M 2 
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delicate iruj[uiries as those rospectiiig polarization, involvinj^, in fact, 
complicated arrangements, which could hardly he made intelligihle without 
lengthened details, it would not he possible to speak, in so rapid a 
sketch as thci prosciif, in a way to do them justice. But we must 
mention, however briefly and imperfectly, the valuable eoiic;lusions 
to which Professor Forbes's labours have led. Tn an elaborate and 
masterly paja'r in the Edin. Tnins. (vol. xiii.), he has detailed these 
im]Kjrtaiit rciscarelies. The analogies afforded by the polarization of 
Jlglit, Jed liiin to expect the most prol^ahle method of succeeding in the 
use of piles of mic.i; and the n^sult fully justilied his expectations. 

Two piles of plates of mica Avere placed obliquely in the path 
of the ra 3 ’'s, so that the inclination aa'os that of the angle requisite for 
polarization. In such an arrang(‘ment, it is well known in one posi- 
tion of the second pile all light is stopj^ed. The same Avas found 
to he true of heat; not only from flame, ])iit CAxn from non-lumiiious 
sources. Tliis AA’as Jiot all; as in light, tlie interposition of a plate of 
erj'^stal hetAveen tlie two parts of the apparatus just described, restores^ 
or is said to dcpolarhc^ the light, so it aa^is found to do with heat. On 
the principles of the uuclulatory theory this is explicahh*, and ev(‘n 
subject to calculation iir regard to light: by showing that a similar 
calculation Avill apply, Thofessor Forbes has rendered it in the highest 
degree probable that the saim* theory aauU hold good for heat ; and lias 
even pointed out the prineii>le for calculating the lengths of the undula- 
tions necessary to he supposed, AAdiich he shows will he greater than 
those for light. This exactly accords Avith Mo61oni's result of their 
being less refrangible. 

I'liese are imTcl)" one or tAVo of the long series of valuable results 
obtained by Professor Forl:>es. lie has, since the publication of that 
paper, ])een carrying on the subject; hut” those investigations belong to 
those more com])lex properties, Avhic.h it Avould he imj>racticahlc fur us 
to attempt to explain, or vwn state intelligibly within our limits. 

AVhih? speaking of researches carried on by tlie thermo-multiplier, 
Avc\ must not omit to mention that Dr. Hudson of Dublin has devised 
a very convenient arrangement for the use of that apparatus; and one 
Avhieh enables the experimenter decisively to free his results from any 
efl(?et due to the S(.*con(lary heat acquired and radiated again by the 
suhstanee used ai3 a serccii; a source of error, of all others the most 
obviously essential to guard against. The annexed sketch represents the 
ground-plan of the Avhole arrangement; and will give a better notion of 
it than could be conveyed by any verbal description. We insert only 
the essential parts. The canister for holding hot Avater is of a pnsraatie 
form ; and is placed alternately at (o) and (6) at the same distance. At 
{a) ,tlu‘ licatiiig inflttence of the medium or screen alone acts on the 
thermo-multiplier, at (Jy) that of the canister also. 
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'J\ Tile Thermo-multiplier. 

M. The Medium for trijil, 
iiiacrteil in 

S. A bra-ss acveen. 

C. TJio CViiiider in tlie two 
positions, a and 0, pre- 
senting its surface at the 
b!iine iiiclination. 



With this apparatus, Dr. Hudson has ropeated and verified many 
of Melloni’s expcrimojits; and has exhaided liis scale of results, by 
shoe ing a slight dia^lu rmancy in rock-crystal. 

Tln^ thernio-inultiplier has not by any mMuis come into general use 
for exj^erinn'utal purposes; and in fact, there are many such purposes for 
A^^iieli it is by no means essential; many fields of inquiry connected -with 
he.^t sHll t)pen, where we*know so little, that we at present want rather 
more gmieral indications than those of such extreme minuteness and 
accuracy, as to call ftir the use of JMelloni’s instrument. We sliall now 
proceed to an account of some such researches, in wliicli only ordinary 
thennonictiirs were used. 

^ LvrjdTENCR OF Coboun on Hadiation. 

'fhe questic'Ti as to the influeiice of the colour^ and the state or (c.vturc, 
of the surface of bodies, on their power of absorbing or radiating beat, is 
one of tlie most curious, and at the same Time, least accurately under&tootl 
of any in the whole science of heat. Nay, it is one even beset with errors, 
and in reference to which a large portion of the speculations which luwe 
bi*eii broached, are vitiated hy proceeding upon radically false analogies. 
This has ansen very much from the confusion of ideas concerjiiiig 
radiant heat ; under which term several widely <lifleriug ehisses of pheno- 
mena or physical inodes of action have been confounded together. We 
have already referred to one investigation on this subject ; and the recent 
course of experiment has certaiidy tended considerably to dispel the 
.mistake first adverted to, but still many fallacies arising out of it are apt 
to cling to the minds of experimenters. 

The relation to colour, for instance, is quite manifest in regard to the 
heating influence of the sun's rays. Dark coloured bodies always rA*eive^ 
most heat from the sun ; and this, without reference to any other qua- 
lities or properties except some few whose effects are easily allowed for 
from known causes. This has been^he conspiring result of all experi- 
menters from the time of Boyle downwards. 

But because this is true of the sun*s rays, is it therefore true of those 
from other heating sources ? this s^emfe to have been assumed without so 
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much as a question by many. It is, however, partly true : luminoun liot bodies 
show some increase of effect on darf: coloured bodies, but tliis is only 
true with regard to that part of their heat which has also (like the sun’s 
rays) the property of being freely transmitted tlirough glass. In either 

ease it is the light which is absorbed by dark coloured bodies ; and it 
seems to be an experimental law (wdiatevcr the cause may be), that light 
when abfiOihed^ excites or gives out heat. Tliis in the sun’s rays consti- 
tutes the whole effect. In tciTcstrial hot bodies there is another accom- 
jjaiiying species of licat, "which is also the same as that wdiich belongs to 
non-Iumiiious bodies. Now it is Avith regard to this iion-luminous heat 
(as it is somewhat incorrectly termed), that the main question arises. 
When light is present, we can, readily conceive a relation to colour. 
Wlien it is not, there does not seem a jjrobable ground of analogy to 
afford us any conjecture. Yet some inquirers seem to have taken for 
granted that the cases Avere one and the same. 

To this point then it Avas most necessary that experiment should be 
directed, and this Avas accordingly done Avith regard to surfaces in the 
first instance by Count Rumford and Sir J. Leslie, and subsequently by 
others. The distinction, indeed, hetAveen the cases just alluded to, was 
very little observed, and •some sets of cxxierimcnts such as those; of l)e 
la Roche were considered to confirm the idea of .a close analogy betAveen 
the radiation Avhich Avas called luminous heat,” and that which Avas nvjt 
so. The distinction, hoAA'ever, Avas (as appears to us) conclusively 
established by the experiment of Professor Povell already referred to. 
JVIore lately, Dr. Stark published a paper, in which he contends, not only 
for the influence of <*oloQr on mdiant heat, Avitliout light, hut even'ou 
odours, miasma, &c. {Phil. Trans.. J833). To tliis Professor PoAvell 
replied in a paper in the Kdlnh. New Phil. Journal^ October, 1834. The 
subject has attracted notice in America: and Professors Bache and 
Courtenay, of the University of PennsylA’’ania, have talccn up the inquiry 
in a paper, published in the Journal of the Franklin Jnsliiule, Nov€;mber, 
183.0, in AAdiich, after an <‘]ahoi*ate examination of the subject, they seem 
to iiccord very much Avith the vicAvs of the bast-named AA^ritcr. 

Experiments of tliis kind arc conducted by examining the influence 
of different coatings or pigimuits in favouring or retarding the radiation 
of heat. Now^ in all experiinciits by this method there is this radical 
difficulty ; the same body is cofited in succession, Avith substances differ- 
ing in a variety of partic-ulars ; in colour, in smoothness, in chemical 
nature, in closeness of looseness of texture, in density, in conducting 
pOAVer, &c. &c., and, besides all this, in general differing in the actual 
quantity or mass Avhicli forms the coating ; (unless, indeed, in sonic feAV 
cases, Avlierc the precaution of previously’^ w’oighing them is resorted to, as 
ill some of Sir J. Leslie’s experiments). IIoav then is it possible to be 
sure, among so many properties, which it is that constitutes the cause of 
increased radiation ? It Avould seem necessary for this purpose (and 
jicrhaps it is the only Avay), to c(Smpare a vast number of substances, 
<>ach agreeing in one property but Avidcly differing in all the others. It is 
notorious that nothing like such an extensive comparison has ever been 
made, but aa’c do not see hoAV any positive conclusion can be arriA'ed at 
without it. It is, indeed, fully established that the shite and texture, 
of the sui’facc has a great influence. And the objection Avhich was 
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dwelt Ilf* 11 as moyt obseiitial in Mr. Powell’s paper ;iljov(' rejferred 
to w.is precisely this, that wherever there is a difference iii ct»lour 
there irrisl h<‘ either a difference in tlic mechanical structure of the 
sui-face, or some ncAv l)ody is added or abstracted. We cannot infer, then, 
that it is not owing to those causes, instead of the colour, as such. Put 
in point of fact several sets of t^xjieriments (as far as they go), seem to 
exhibit the magnitude of the eff’ect as decidedly holding no proportion 
to the darkness of colour. This aatis the case Avitli those of Sir J. Leslie, 
sec Reports of the British Association (vol. i.. p. 2()4.) The same thing 
also appears in the much more extensive serie.s of results of iMr. Pache. 
lie employed tin cylinders, filled with hot water, having a tlurniomet(*r 
inserted tlirough tlie top. They received various coatings ; and the rati’S 
of cooling were compared. Among the results ranged in order of 
radiating power (i. e. more rapid cooling), though hlaek coatings 
were usually among the highest, yet in many instances black and 
Avhile are found alternating, and some black substances Ioav oii the list. 
K(]ually little could any reftuviice to the order of other properties lie 
traced; .as roughness, chemical character, &c. In a Avord, it is a depart- 
ment of inquiry stijl ojieii to rcscarcli ; and presents a rich ileld to any 
good and cautious exj)crimcn(er Avho Avill in the first instance take 
tlie troubb* Fiillly to consider all the circumst.ances of the case (including 
iTioso Ave liave just hint(‘d at). AVe do not moan by this to disparage 
AL*. fjacfio's exjieriments^ Avliich, on the contrary, avc prize r.iost highly, 
as l;y far the most oxteiisivi* scries yet produced ; and ajiparently con- 
ducted Avitli the grojitost attention to accuracy. 

Du. Hudson's Expiuuments. — Supposed Kadtation of Cold. 

Wc bav^lxd'ore refen(‘(> to some ingenious experiments on certain 
points conm'ctod Avith radiant heat, whicli have been made by Dr. 
Hudson of Dublin. Those to which Ave noAV more especially refer, Avere 
made in continuation of some of Leslie's, and by motliods somcAvhat 
similar. The question of the radiation of cold has been often agitated. 
We belioA’^e it is reducible to a A^ery simple case of generally received 
principh's. At least this appears to us to be true of all instances com- 
monly adduced in support of it. AVe shall presently examine h<jw far 
Dr. Hudson succeeds in substantiating it. 

Jn these experiments. Dr. Hudson employed a differential thermo- 
meter, containing ether instead of sulphuric acidi, as being more ready in 
its indications. The miiTor AA^as of a p.araholic form, made of zinc, hut 
])avi«g a hollo Av hack, so that it could have its temperature altered by 
filling it Avith hot or cold liquids. The source of heat was a tin canister, 
having one of its sides coated Avith varnish, the others plain or metallic, 
find filled with hot water. The peculiarity of the apparatus th5n con- 
si.stcid in the means of regulating ike temperature of the reflector. The 
following is ^ brief abstract of his results, on which we shall make our 
remarks as wo proceed. 

1st. The mirror aAd canister being hotli at the temperature of the 
air, no effect is produced either by the plain or coated surface. This is 
oh.vious ; and is merely stated (we suppose), for comparison Avilh what 

folio AVS. 
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2nd. Tlic canister alone being heated above the air, the varnislied 
surfade produced a greater effect on the focal hulh than the plain. The 
ratio in this instance was 12 : 1. This is a confirmation of the well- 
known results of Leslie and othoi*s. 

3rd. TJie canister alone being cooled below the air, the varnished 
surface produced a greater coolhtg effect than the plain, in the same 
ratio- 

Tlic effect appears to us to have been simply this ; the bulb being 
at the tcm 2 )erature of tlie air was a source of heat relatively to the 
canister. It consequently gave out its heat, as did also the mirror and 
all other substances Aear it, to restore the equilibrium of temperature. 

4th. The mirror was hcate^ to about 200’ Fahrenheit. Tlie 
canister at tlie tem 2 )cratuvc of the air : both bulbs were so jilaciul as to 
he equally affected by the heat of the mirror ; the canister disjjlaycd a 
cooling effect, the varnished side being most efficacious. 

5th. The same arrangement was continued, except that the canister 
was heated 10* or 12^ above tin* air, and placed at successively greater 
distances. 

At near distances it acted as a cold body ; as the, distance incr(‘ast‘d, 
this effect diminished, and -at a certain point ceased ; on going beyond 
this, it acted as a hot body. In the first and last cases the relative effect 
of the surfaces was eonsi)icuous. , 

111 case 4, the canister abstracted heiit dcrecily from holh Imlhs. 
From that in the focus it also abstracted some indireefly by reflection, 
that is to say, both bulbs gave out th<*ir heajtin all diiMictions; but the beat 
from the focal bulb alone fell on the mirror so as to bo reflected to tb'e 
canister, when it was of course absorbed, and most rapidly by the coated 
surface. I’lio mirror itself, being of a higher tcmjjcratun*, ^id not absorb 
the lower degree of heat Avhich fell upon it.' And this iq) 2 >ears to ns the 
important part of the experiment ; it proves that the rcjlcction of heat 
a mirror is not affected hif its higher temperature. 

In case 5, this result is extended and varied by canying tlie 
slightly-heated canister to certain distances. In the first instance it 
acted Just as in the last experimeiity being still relativehf a co/^/ body. 
It tliereforo abstracted heat from the bulb. 

At a certain distance the canister ceased to abstract heat, or the 
bulb Avas not affected. Beyond this, the canister, being too far off to he 
heated, began to cool, that is to give out heat, which was reflected by the 
mirror upon the focal biilb ; the coated surface of course gave it out 
most energt*tically. , 

f)th. Tlic bulb was kept cold by evaporation. Tlic canister 
presume at the temperature of the air) produced no effect, 

7th. The canister also being cooled below the air, but still 11° 
abov^ the bulb, the cooling of the bulb went on more rapidly. We can 
only imtigine, in this last case, that the slight excess of heat from the 
canister accelerated the evaporation. But these two last experiments are 
imperfectly described, and the author^ says the rapid evaporation of the 
other render them troublesome. We confess^ we cannot perceive to 
Avhat conclusion they lead. 

However, the general influence which the author deduces from the 
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preceding results is, that no theory ^of emissioff of vays of heat can explain 
them, unless there he also rays of coM. tlilnks it probable* that 

Leslie's theory of pu}satio7is^ or some other modification of undulations, 
may account for the facts. * 

h>om what we have already said, it will he evident, that in our 
opinion the necessity for imagining rays of cahl^ is superseded by the 
simple eoiisuh'rations we have adduced in these cases, as well as in all the 
others when it hjis been so often referred to. 

We confess we can see nothing in these particular instances which 
bears upon the .juestion hetween the liyjiothesis of undulations and of 
emission. But as wc incline to the former (espedi.ally on the grounds 
which l^rofessor Forbes’s experiments supply), wc shall be anxious to see 
some more full developemont of Dr. Hudson's arguments, >\hich perhaps 
may disclose stronger reasons in support of the doctrine +han any we 
collect from the notices as yet published. 

The author has speculated with much ingenuity on another point 
of high interest, ihe different radiating powers of different snrjaces. 
Understanding by the term “surface” some pliysieal thickness of a sub- 
stance, lie conoeivos.that the radiating power depoiuls on the capacity for 
heat of the substance. 

T>vo surfaces being at the same temperature, and in the same 
Thedium ^of a lower temperature), may be considered to have the same 
teud(‘iioy to attain the cc 4 ?nmon temperature of the medium, and may, 
therefore, he expected to give off the same portion of their excess of 
lemperntnre^ and cc^sequently quantities of hcal^ jiroportional to the 
capacities of tlie surfaces. 

Formation of Ice in Rivers. 

An interesting case in vriiieh the abstract principles of the science 
of lieut are closely connected with the explanation of a remarkable class 
of facts in the economy of nature, is presented to us in the phenomenon 
of the formation of ice; taking place under very different conditions, 
according to the circumstances of the water as to rest or motion, and of 
the ground adjacent. 

It is well known that in still water, ice always forms exclusively at 
the surface. If the mass of water he small, or its deptli iiiconside fable, 
the whole mass may become frozen; but ice never fovin^ifrst at the 
hottoni. TJie reason of tl^is is equally well known. It depends on the 
very singular, but perfectly ascertained fact, (n*ldch in the present state 
of our knowledge stands out as so peculiar and anomalous an exception 
to the general principle, that bodies e:jC|>and with the increase of heat,) 
that water, while it follows the ordinary law of condensation, down to a 
temperature of .about 39® or 40® Fahrenheit; yet below that point, 
instead of continuing to increase in density, begins to expand 'agaiii^ 
which it continues to do down to 32°, when it becomes ice, and then 
expands still more. 

The application of this principle in the formation of ice is manifest. 
When the water at thd surface is cooled by the air down to 40% it 
becomes denser, and therefore heavier than the rest, and cjplisequently 
sinks; the portion which next rises to the surface, in its place undergoes 
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in turn the same process: this continues till the whole is cooled down to 
40°* The surface then begins to cool to a degree below 40°, but 
now this makes it liglxtcr, and therefore keeps it at the top. Here it 
remains, then, till it is cooled to* 32°, and converted into ice. 

AVe have here supposed the water to be perfectly stilL It may 
roa lily be allowed that any degree of motion might interfere with these 
arrangements; but to trace precisely yr/m/ would be the effects, especially 
under the complicated conditions presented by rivers, may not be an 
easy task. 

One result, however, will be readily understood. Tlie rapid motion 
of a strong stream* will cause the lighter and colder , superficial portion 
more quickly to mix with the warmer part below, and especially when 
carried down by ilie iigitation of eddies and irregular currents, will tend 
to cool down the whole mass much sooner than it can he effected in 
still water. Now, in point of fact, sucli differences are observed in 
regard to the formation of ice in still ivater and in rivers. It has been 
long a matter of observation, that in certain cases ice is formed at the 
hoUom of rivers, though never at tlie bottom of still water. Some phe- 
liomena of this kind were observed and invcstigatcfl, a few years ago, 
by Air. Knight, who, in a* paper in the /Vi/7. Trans.^ 1816, ascribes it 
merely to spicul® of ice formed at the surface being carried down by 
eddies, and deposited on stones, and at the bottom of the river. Tlfb 
subject also attracted the attention of Air.* Mac Keevor *an(i Mr. 
Kisdale, both of whom proposed theories: AI. Arago, also, gave iui ex- 
cellent discussion of the whole question in the Anmiairc of 1833. But 
our attention has been more immediately drawn to the subject at tlie 
present moment, by the appearance of a paper in the last part of the 
Vhil. Trans,^ (1835, part ii.,) entitled, “ On the iec fonnfyl under pecu- 
liar circumstances at the bottom of running ^vater.” By the Rev. I, 
Farquharson, F.li.S., of Alford, Aberdeenshire. 

ITie climate of Scotland affords greater facilities for tlie examination 
of this phenomenon, than have been enjoyed by previous observers. In 
the authoi^ neighbourliood the appearance is familiarly known ; and the 
])articular kind of ice ^vhich is formed at the bottom of rivers, has 
received in Scotland the name of ‘‘ ground-gru." It is characterized 
by forming not in the shape of so/id ice, hut of an irregular aggregation 
of filaments and crystals, growing up, as it vrere, from the stones, &c., 
at the bottom, and receiving successive additions as the frost continues. 
Tliis fact of its mode of receiving accessions of matter is dwelt on by 
Mr. Farquharson, as opposed to the sUitements "of some writers. Portions 
of it sometimes break up from the bottom, and float. Surface ice, diow- 
ever, forms also in certain parts of the stream, especially in the more 
still pools, 

• The' author has observed the gru form only when the whole mass of 
the water was reduced nearly to the freezing point; and its occurrence is 
always preceded by a continuance of clear sky. Its increase is impeded 
^luring the day. When clouds intervene, it begins to be detached^ and 
floats; often to such a depjree as to choke the current and cause floods. The 
?'troams, however, speedily retire within their hanks, and then become 
irozoii over at the surface, none remaining at the bottom. This js 
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called by the country people i\ns ^Jlitting of the ice. The gru\uid-j>ru 
occurs most frequently during a calm ; though occasionally also with frosty 
wind. It has been affirmed by some writers to be always associated 
with hoar-frost: this is by no means the case. 

JMr. Farquharson's observations Avere made on tlie rivers Don and 
Leochel, both consisting of alternations of pools and rapids. In the 
rapids the Avater is not more than a foot or two in depth, floAA'ing over a 
rocky bed, and impeded by numerous fragments and large stones: in the 
pools it has much less velocity and rather greater depth, Avith a gravelly 
bottom. 

On one occasion the author found the parts close to the piers and 
abutments of a bridge, free from gru, though in other parts it Avas 
plentiful. In some places, Avhere the water Avas comparatiA’'ely still, 
superficial i(‘e formed, but no ground-gru. In one part of the bottom of 
a pool Avere tufts of Avatcr star-Avort, (of a dark colour,) to which much 
gru A^’as attached. In another part, stones at the bottom appeared to 
be coated with gru on the side opjmsed to the stream ; but it Avas only 
a loose aggregation collected there, and not firmly attached. In a deep 
and still pool them Avas no gru. In a shulloAV rapid, going over a rocky 
and stony bed, abundance of gru A\'as formed.* iVlucb of this Avas carried 
down and caught by the rocks beloAv, as just described. In smaller 
streams^ the gru is comparatively more abundant. Near a steep hank 
ther« is very little formcwi. In a rapid, a dense fringe of Phalaris arun- 
dinacca seemed to keep the Avater free from gru under its shade. In a 
continued frost, thifgru encroached upon the parts prcAuously clear. 

IVJ. Arago, in the paper before referred to, (which Avas also translated 
in the Kdinb, New Phil. Jo?/ vol xv., p. 128,) refers the phenomenon 
to the three %lloAving causes. 

1st. The circumstance* already adverted to, that in streams the 
rapidity of the current, especially in falls, carries down the colder water 
»)f rhe surface, and mixes it Avith that at the bottom ; so that the deepest 
part is here colder than in stiU AA^ater. 

2iul. The rough and pointed nature of the substances at the 
bottom favour the deposition of ice, in the same nnuiner as similar 
asperities form the nuclei for crystallization in solutions of salts. 

8rd, The motion of the stream near the bottom is retarded by 
friction^ thus there is less impediment to the formation of the spicuhe 
of ice. 

Mr. Farquharson admits that these cauj|i;es arc all in action, but 
denies their sufficiency to account for the entire phenomena. He con- 
tends they Avili not explain Avhy ice is^Tormed sometimes at the bottom 
and sometimes at the top of the water. All these three conditions arc 
present in those cases A\*hen the ice forms at the surface. According to 
M. Ardgo, ice ought always to form at the bottom of running Avat^r. 
M. Arago, however, it should be recollectcd^^^loes not offer his explana- 
tion as complete theory: he admits that there are some points yet 
unexplained. ^ 

Passing over some other attempts at explanation, confessedly un- 
satisfactory^ the author refers with commendation to the theory of 
Mr. Mae Keevor, though he conceives it Avants a slight extension, which 
he in fact proceeds to supply.* 
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This gentleman's principle is, that heat radiates through water; 
that Yhe same laAvs prc‘vail with respect to the influence of the state of 
the surface in promoting radiation, in water as in air. Consequently, 
the rough surface of the stones, gravel, at the bottom, enable them 
to radiate heat, and cool fastest, and there the ground-gni forms. 

]M. Arago romarlvs briefly uj>on this theory, that the radiation 
througli water is easily disproved; and that if true it would not account 
for the gru being found only in ruutting water. 

JMr. Farquliarson contends for the* fact of tlie radiation; for which 
he aJJegos certain experiments: eis, that the sun's rays collected by a 
burning lens act through W'ater, and a glass globe of 'Water itself collects 
tht'in to a focus. lie further insists on the clearness uf tllC sky, IVluch 
he found always associated with the formation of gru, as promoting the 
more rapid radiation; and the ice on the surfiice, as well as tl)e shade 
of the bridge, the reeds, ikc.^ iiitiueepting it. But particularly he dw'ells 
Upon the formation of the gru on the rough surfaces, and most especially 
on the dark coloured leaves, and stalks of weeds under water. 

lie remarks w'ith perfect justice, tliat IVI. Arago’s 1st condition will 
fixpluin the distiuetiou between still and running water; but that the 
,$ame consideration refutes* his orvn ohjetdion against ]Mr. ^Mac Keevors 
ifclieory: this objection may therefore be dismissed. 

'rhe main point, then, is tlie radiation of beat in water, and the 
experiments on whi(’h tlie aiitlior conceives it ‘Aipported, as ^vell as its 
relation to darkness of colour. 

Every branch of the phonoiiienon,” ho obser\cs^in conclusion, “ is of 
easy explanation 'when w c admit the radiation ; and among the rest, a eiriaun- 
stance to which I have yet made no reference, and that is the disappear- 
ance at the bottom of the water of the immense (juantity of heat, 110’ 
of Fahrenheit, which constitutes the c?iloric''of lliudity discngageil, wdien 
water at 32*^ Fahrenheit is converted into ice at the same temperature.*’ 

And in the following passage his explanation is w^ell summed up. 

“ The answer to our original question then, is, that ice is formed some- 
times on the surface of running w’ater,,and sometimes at the bottom, hoi*ause 
frost sometimes takes place with a clouded sky, which is incompatible with 
radiation qf heat from the hotlom of the stream: ami sometimes with a clear 
sky when that radiation tako.^ place through the water, in the same manner 
as an exiieriracnt of Dr. Wells proves it, goes on under a like sky, through 
the atmosphere. The botbnn is by this cooled down below the freezing point 
of water, before the water itself. Ice is formed on it, and its detachment by 
transmitted heat from below pre\ented as long as the radiation continues.” 

What, then, is the evidence adduced for the radiation of heat through 
water? that is, for its being able to take place from warmer surfaces 
under water? All that the author alleges amounts to this: that the 
suTis rays pass through water freely. This appears to us simply the 
same confusion of ideas between the suns rays and the heat^ from bodies 
which have an excess of temperature on the earth, to which we have 
already alluded. These have no doubt been vhry usually confounded 
under the vague, common appellation of rmliant heat, ^fhe sun's ray.s pass 
freely through all transparent substances, solid or liquid, ex<*op,t lhat tin y 
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BLifFor a trifling fliininulion, owing to the want of perfect transparency; 
and wherever they ]»ass tli<‘y carry their h«iating power with them.* 

That radiant iioat from hot masses of matter (not luminous) cannot 
])ass tJirough any substance, solid, liqhid, or even aeriform, without (at 
least) great diminution, is the conspiring result of all experimenters. 
That there are considcn-ahle ditleronces in the degree of interee[)tion, was, 
as we have seen, tlie discovery of M. Melloni, who has detccterl ex- 
tremely singular peculiarities in bodies in this respect. But ainong^,t 
other results he has found most decisively that water is wholli/ imper- 
7ncahle. to ra<Uaut lieat, from t(M*r4‘stri.'d sources. 

AgaJi», with reganl to the radiation being *gn*atc«t from 4lark- 
COlourtMl bodies. 'I’liis is brouglit forward by ]\ir. Farqulnirson, as tri- 
umpliantly established by tlic united experiments of a long list of 
philosopliers, whom lie nain4‘s. Tlui faet is, tills is anotlier common 
instance 4jf ivmfusion of iih-as, into wlu4 l) many writtMs are apt to fall 
besid4is onr autlujr. It 4>riginat4‘s, as in tlu* former instaiue. in the first 
place, from confoun4ling the suns raps with radiant Inat; and in tlu‘ 
next [)Iac4*, confoumling tJie teature oi' tin* surface with its eolour, in 
terrestrial hot bo4j.l4*s. We have above stM-n that the experiments of 
Sir J. l44*slie are on this point of a tcmilencji 4jult4‘ 4>ppob;ite to that in 
favour 4)f wliich Mr. h^ir<juharson cites tluuii, ami ue believe as far a.s 
^xporim4'nts at pr<‘Sent go, tliat the radiating and absorbing powers 4 jf 
b^ditfs in respect to smiple heat follow no proporliou at all to the 
darkness of eolour; but Avholly r<der t4) tlu' tevlure 4)f the surface. 

Tlie author r4<(‘rs to the authority of Dr. 8tark; but we have 
already observed that his reasonings have been, as we tliink, coinpleti*ly 
refut<*d. 

W’^e mu^ content ourselves licre by referring thos 4 i roadt‘rs who 
may feel an interest in the sAihject to the papier in question. We will 
meri'ly observe, that in the particular instance to which Mr. Farquharson 
nders, m's., the formation of gru upon the leaves and stalks of a 4iark- 
coloured plant, tlierci is lui ]»roof whatever that it wouhl not form 
equally ■\vell on similar substances 4>f a light colour; and, in point of 
fact, the circumstance noticc'd liy M. Arago appears quite sufficient t 4 i 
explain the appearance: viz.^ tljat the stalks and leaves funn nuclei 4 if 
crystallization, upon which the deposition of the minute crysWs or 
needles of ice commences, an 4 l round whicli otluTS are immediately 
aggregated, exactly in the same w'ay as the luystals in a solution of alum, 
or other sfdts, are well knoAvn to form by pr^dercnce round any small 
substance introduced into the liquid. 

• The above consi4lcrations appear to us absolutely conclusive against 
the author’s theory. Nevertheless, we think he has in this paper brought 
together a number of highly-curious new facts connected wijth the 
remarkable phenomenon to which it relates ; and even these facts appear 
to us to furnish certain conditions which with one additional particular, 
go far towards supplying the deficiencies which ate allowed to exist in 
the explanation. 

1. In the first place, M. Arago’s distinction of the descent of the 
wanner portions of water in the pools, and the greater or less prevention 
of it in the rapids, clearly explains bow the water is in a condition 
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favourable fo the production of grouiul-gru in the latter case, and not in 
the former. 

2. The supposed screening of the radiation by surface-ice, the 
bridge, plants, &c., appears to us an instance of the non-causa pro causa. 
The more true causes, in these instances, seem to us to be partly the 
shelter from udiid, but also and principally the diminution of the force 
of eddies, &c., (by which tlic colder water is carried down,) in the parts 
near the piers, side-banks, Sze. liut, 

3. There is another distinctive circumstance not adverted to either 

by the author, or other inquirers, but whieh appears to us the most 
efficacious of all others ^to the production of the phenomena. The 
adjacent ground, and the bed of the river, are first cooled down by a 
frost to a lower degree than the water; and thus the bottom wdll be 
rather colder than tlie incumhent stratum of water, even in the ra[>ids, 
where it is soonest brought to an equilibrium of temperature; and this 
cooling down of tlie whole adjacent ground, of course, goes on most 
rapidly under a clear sky, by radiation at night; the ground in tlie bed 
of the river acquiring the same temperature, or nearly so, by lateral 
conduction. ^ 

Now solid rock is a* much bettor conductor of heat than loose 
gravel, or sand, vSec., and the former, it appears, composes the bed of the 
rapids, the latter of the pools. Tlie former, therefore, conducts quit'kly 
aw'ay the slight excess of temperature in thoi running W'ater the 
rapids, and converts it into ground-gru. The latter conducts more slowly, 
and has also a greater degree of temperature to ear.y oif; thus the gru 
does not form. 

This apjiears to us to afford a very probable solution of the problem 
on well-established principles; though we are far from contending that 
there are not even yet some circumstances In the case requiring further 
investigation. 

With respect to one ptiint in the author*8 remarks before quoted, 
viz^ the disappearance of the immense qna?ititif of 140' of caloric of 
fluidity, however extraordinary it may appear, we do not see how 
radiation can explain the difficulty more than any other mode of carrying 
it off: for it must, surely, become sensible somewhere, by w'hatcver 
mcanc it he conveyed. 

But we suspect the author has here perplexed himself by the not 
uncommon mystification in which thil point has been involved. AVe 
will just state the case, jn a way which appears to us devoid of this 
ambiguity. Suppose 141 cubic inches of w'uter at Suppose 1 cubic 

inch instantaneously converted into ice: then, 140"* of heat are commu- 
nicated from this cubic inch to the other 140. Thus, each of them gains 
increase of tempei-ature ; or if a thermometer were put into the water 
it woidd indicate 33'^ as the temperature of the mass; and the water as 
quickly loses to the air and surrounding cold bodies the trifling heat 
it thus gains, os fast as new ice forms, or faster. 



On the Natuue, Evidence, and Advantaoes of the 

INDUCTlVE*PIIILOSOrHY. 

TI. 

At the present day, so common is the use of the term “ Inductive Piii- 
losophy," that, it may be presumed, there are few persons wlio have not 
at least some apprehension of the sort of investigation which it is used to 
designate. 

In its more general signification, this tenn is employed to describe the 
entire mctliod of modem physical science, as peculiarly charactenzed by 
resting on (ho appeal to experiment and observation aione; and as contra- 
distinguislicd from the scholastic systems, which proposed to reason down 
wards from abstract principles to natural laws and phenomena: tlie 
inductive, on the contrary, ascends from observed phenomena to general 
laws and abstract principles. 

In its more precise and, proper sense, however, “ induction” is under- 
stood to signify the process of inferring and collecting general results, 
gcnonil facts, or “ laws,” from a number of particular instances, carefully 
established on actual experimental evidence. It is the nature of the 
process, thus designalcd, and the principles on which it is conducted, that 
we propose to explain and comment upon. 

• Now, it is clear that the first step in such a process, must be the 
collection •and classificati<m of a number of particular phenomena: the 
careTuT examination of a number of indivi<lual cases, in order to di.scovcr 
some common property or circumstance in wdiich they all agree, amid 
many others in which they differ. 

Does then the process consist merely in this, that w'e examine every 
individual of a class, or number of objects before us, and, finding each one 
to possess a pai?icular property^ affirm that as a common property of the 
class*? Tliis, certainly, would imply no exercise of reasoning, and w'ould 
hardly he worthy the name of induction. AVe should be merely affirming 
a proposition for whose truth avc had the direct evidence of our senses. 
Yet perhaps among ctvse.s even of this sort, there may exist much differ- 
ence as to the extent and labour of tlie research we may have to go 
through, in detecting the one property, which is common to all the indi- 
vidual cases, and constitutes the characteristic by which w'c give them a 
common classification and a generic name: the affirmation of such a 
property, as applying to the wdiole class, is termed the general law^ 
resulting from our induction. * ^ 

The point in which all the examined instances agree, may, indeed, 
be mtpiifest at first sight. But, again, it may be far otherwise; and 
though we have all the cases before us (especially if they be numerous), 
it may yet require no small labour and skill to succeed in tracing out 
what the property or circumstance is in which they all agree, amidst 
variety of others in which they differ, Tlie first case requires nothing 
further than the bare inspection of the instances. The latter may call 
forth much discriminative skill. The former is t]^e work of the more 
collector: the latter may hivolve that of the philosopher. But in any 
case other than the most immediately obvious, there is this to be 
remarked; and it is deserving of particular attention: it is almost certain 
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that, in the first instance, the mind will conjectiirally fix npou soln<^ 
property, which is imagined (whetlicr correctly or not) most likely to ho 
the common one sought, long before a complete examination of all the 
individuals has taken place. 

Ijct us suppose, on the other hand, that we have not all the indi- 
vidual facts before us. We observe a certain number of them, and 
finding them tigree in some property, wo are almost invariably prone at 
once to infer, that all the rest possess it likewise. I'liere is certainly a 
strong natural tendency in tlic human mind to do this, even upon very 
slight apparent grounds: to advance from individual facts to general con- 
clusions, — to hazard inferences from the known to the unknown; or, as 
the case has been well described by Sir J. Ilerschcl, 

“ Such is the tendency of the human mind to speculation, that, on the 
least idea of an analogy between d few phenomena, it leaps forward, as it 
were, to a cause or law% to the temporaiy neglect of all the rest ; so that, in 
fact, almost all our principal inductions must be regarded as a series of ascents 
and descents, and of conclusions from a few cases, verified by trial on many.” 
i Inf rod. Dm:, in Nat. Phi /os. ^ p. 165 ). 

But with what reasonable confidence can we do this? For instiinco, 
suppose that feeling a number of balls in a bag, we take out a few, and, 
finding them white, infer that all the halls in the bag are wliitc: is this a 
legitimate induction? Is it correct reasoning; is it not rather a most ground- 
less presumption? Yet it may he asked, does it not possess all the cliarac- 
teristics of induction, as they have been laid <lomi by many logical wh iters? 
For wherein does the case we have supposed, difler^from their commonly 
cited example : “ This, that, and the other loadstone, attracts iron, — 
therefore all loadstones do?” Or why is not the former of these instances 
as good reasoning as the latter ? 

The following distinction will poyhaps assist us : — In the case of tlie 
balls, we cannot assign or imagine any conceivable reason wliy one should 
be white because others are so; anj’^ supposahle connexion between the 
circumstance of the balls being togcrtlicr in the bag, and their colour. 
There is not even any tendency to fancy or expect it. 

On the other hand, in the case of the loadstone, having observed 
the efiect, in a few instances, we feel a natural tendency to imagine that 
the, same magnetic property subsists whenever wc i^erccive the same 
external characteristics. We cannot avoid being persuaded that there is 
a connexion between a certain darkness of colour^ weight, hardness, 
texture, &c., by which we recognise the mineral, and a magnetic power, 
though, perhaps, we could not assign the slightest reason for it. 

’ The only thing which seems at all to warrant the induction from a 
limited number of instances, is the reasonableness of such an intuitive 
persuasion. When, therefore, we have only u limited number of instances, 
'whidb we cim examine (and such is the case, in' fact, Jn almost all 
physical inquiries), no inductive inference can properly be made, unless 
we feel assured of some probable ground for expecting a common con- 
nexion to subsist between the individual cases. Can we, then, succeed 
in tracing any probable principle to which th^ existence of such a per- 
suasion may be traced f-r-Can we luialyze it up to any rational ground of 
belief? This is a most important point of our inquiry; and to it our 
attention must next he directed. 
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No. II. • 

TirB word Astronomy Is derived from two Greek words — «(rT*jp, a star, and 
>o/Aoy, whose derivation is probably from vs/xsiv, signifying to tend as a 
shepherd, so that Astronoinos means Shepherd of the Stars. The deriva- 
tion from atrrijp, a star, and tofjLoq, a law, is, according to the Greek idiom, 
the same with this. 

Now let us suppose one of these shepherds of thd stars, one of those 
7rise meft, those ( /lialdeans, who, as they tended their flocks by night, had 
their attention first called to the varied motions of the host of heaven, and 
thus beguiled the slowly revolving hours of tlieir silent watching. Let 
us suppose one of them, for the first time, and uninstructed, to begin 
his observation of the stars, with which he will have seen the great 
vault of heaven studded. He will soon perceive all these stars to have 
a motion around him, rising from under the horizon to the East, and 
setting beneath it in the West; and the time occupied in this revolution 
to be nearly equal to that between sunrise anji sunset. As these stars 
thus advance across the heavens, their places he will observe to be 
continually supplied by others, emerging, as it ■were, from some space 
beneath tli» horizon. Thege stars he will perceive not to move freely and 
independently of one another, but to partake in a common motion of the 
great canopy of the sky, round a certain point called its pole, whose posi- 
tion is due North of him, and whose height from the horizon may, in our 
latitude, be found by dividing the whole distance from it to the zenith, (that 
is the point immediately above our heads,) into ninety parts, and taking 
about fifty-one ^ them. All the stars >vill appear to describe as it were 
bands of the sky, equidistant from that Pole, Or the phenomenon may, 
perhaps, be better described by supposiiig the wliole concavity of the 
licavens to turn round a line, drawn from him to that point, as a globe 
turns upon its axis. 

He will soon, moreover, be convinced that this revolution is con- 
tinued not only during the night, when he sees it, but during the day, 
when he does not ; for, at the beginning of the next night he -will find 
the very same stars, which on the j)rcccding morning had disappeared, 
descending west ward, now rising again, cuj/w’ard, having revolvoa during 
the . day through some region unknown to him, dnd, apparently beneath 
his feet, from the margin of the western to that of the eastern horizon. 

He will, moreover, peremve that there are certain of the stars which 
disappear froHa. him in tho light of the sun at daybreak, which, never- 
theless, can never go below the horizon ; those, for instance, which lie 
immediately • in. the neighbourhood of the point called tb(| pole, aSout 
which the whole turns, point lying m considerable distance above 

the horizoh,. those stars, suifeh as the constellation called Charles's Wain, 
or the Greater Bear, which are near it, and consequently describe small 
circles round it, can never puss beneath the horizu^. The disappearance 
of these stars in the daytime, he will readily to the greater 

brightness of the daylight, as he perceives artificial lights to he rendered 
Von.L ' N ^ . 3 : 
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scarcely Yisiblc in sunsliine, inul some of the smaller of the same stars 
to be invisible in the moonlight. 

As of that half of the great sphere of the heavens which is above 
him, he perceives that there is a certain portion which by its rotation is 
never made to sink below the horizon ; so of that half which is below 
him, he will conclude that there must be a certain portion which never 
rises above the horizon. 

JIlc vortex nobis semper sublimis at ilium 
Sub pedibiis Styx atra videt manosquo profundi. 

Ilis conchisioij w ill he, that he stands in the centre of a gre«at hollow 
sphere, on whose surface the stars are sprinkled. That tliis sphere moves 
continually round an axis, wliose direction is inclined from him upwards 
to the pole; hut that he can only* see one half of it, or a hemisphere, as it 
is called, at once. 

Impressed with this notion, let us snp[>o‘?o liim to move from the 
position in which he first stood continually iu any givim direction, as for 
instance, westward. He ^vill find tliat in each new position in w'hieh he 
places himself, he still seems to he in the centre of a sphere of the* lu'avens 
in which similar stars appear, and which apparently, rcyolves like the first, 
and round the same axis^. But the same sphere cannot have two centres. 
If then, in his first position, he was really in the centre of a sphere ol’ ilui 
heavens, it follows that in his second position, he is as certainly in Iho 
centre of a second sphere, and tliat there are as many spheresi,.of the 
heavens, as he can take up positions; containing all of them the same 
stars, and revolving all round axes similarly situated, and in the same 
diiection, without interfering with one another. This is manifestly absurd, 
and he is soon forced on the conclusion, that go where he w ill lie is *still 
looking upon the same heavens and the same* stars. And that in the 
appearance of a sphere, of which he seefiis to form’ the centre, there is 
some deception of the senses. 

This view of the case his experience soon corroborates; he finds 
that he judges of the distances of remote objects from one another, by 
the number and variety of other olyects, which lie within the range <)f 
sight between them, — the mind proceeding in the process as it w ere stf*p 
by step ; so that if there he no such other objects intervening between 
those which he observes, or if he can see none, he can form no idea of 
their relative distances. On a dark night, for instance, two lights, one 
of which is greatly further from him than the other, will appear at the 
same distance ; since none of the intervening objects are visibly to him. 
And .for the same reason, the common distmiee at which they appear will 
be greatly different from the real distance of either of them. The stars 
then, althougli they appear to him all at the same distance, may, in 
' poijit of fact, be all of them at veiy different distances, and scattered 
anywhere through the realms of space. 

He will arrive at a siihilar conclusion firom the appearance of the 
clouds. A little experience and observation will convince him that these 

•*:Tbat is, an axis gqtng throudi^tli© same poinl^ in tlio heavf‘ns^ha same Stitr 
for instance— as before. hiaj' lio apparently inpluiod in a position difTorent 

from its first position, but istfil intersect the lieavene precisely as before. 
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are, in point of fact, huge masses of vapour fl§ating at rest in the air, or 
swept over the earths surface, hi long irregular lines, hy the winds. 
Yet these appear to him to form part of the concave of the heavens; all 
their parts are pretty nearly at tlie same apparent distance from him. 
And a long stream of them in motion to any point of the compass, iiistejul 
of moving in a right line, appears to wind around him in a circle. 

Thus he clearly perceives himself to labour under an optical deception, 
by which all the objects situated beyond a certain distance, arc made 
to appear to him to form part of the surface of a sphere of which he is tJie 
centre. And it follows that the stars may be fixed in any way, hon ever 
irregularly in space, and however far off, and yet thaf go where he will, 
they majr always appear to him to lie upon the surface of a spherical vault 
like that of the heavens. 

Now let us suppose him to continue his journey in that western 
course on which he first set out. Journeying on continually, he will find 
himself at last, to his great astonishment no doubt, in the very position 
from which he started. And in whatever direction, tow^ards whatever 
point of the compass, he began his journey, provided he continue to move 
accurately in that direction, he will find himself eventually to return to 
the same spot. 

Now from this it is abundantly e^'ident that the earth cannot be a 
C03itinued jylane or flat surface, for, if this were the case, the further he 
moved in ^hc same direction, the further he would certainly always be 
fronTThe point from which he started. It must, in fact, be a surftico 
without limit or termi^iation, and returning into itself, like that of a solid 
body ; such a surface being the only one from any point, in w liicli any 
line drawn always in the same direction will eventually return to 
point again. ^ 

But perhaps it will be opposed to this argument that the journ^ r 
supposed to have been taken has never, in point of fact, been made — that 
no one has ever set out from any place on the earth's surface, advanced 
with his face always in the same direction, until he returned to that place 
— this is very true. But suppose the case of a number of different iudi> 
viduals respectively performing different portions of this journey, and all 
registering and comparing their observations, and the case wull be brought 
very nearly, if not entirely, within the limit of that which has actually 
been effected. 

Look at the matter, how'ever, in another light, and the nautical 
experience of every day presents ua with a conclusive experiment. Sup- 
pose a vessel to set out from the port of London, and to sail so that her 
course shall always be nither due west, or due north, or south, or between 
these points ; or, in other words, let her course never be in any degree 
towards the eastern point of the compass. Now, it is clear that if the 
earth were a plane surface, or a surface of any kind W'hich extended ^ 
indefinitely, so as not to return into itself (enveloping a space within it), 
a ship saiHng thus could, never return to its port again. She might wander 
on and on to eternity; but until shb put about, and took an eastward 
course, her. voyage could never terminate in %e haven whence she began 
it. Now thie is what ie done continually. Vessels are said to sail every 
six weeks, from the port of Liverpool, on a south-western course to the 

N 2 
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latitude of Cape Horn; tifey then take a north-westerly course to Van 
Diemens Land or New Ilollaiid; from thence they continue their vo^-age 
still in a north-westerly direction, prohably to some of the islands of the 
Indian Archipelago, or to Ileifgal; and thence a^ain sailing westward, 
but towards the souths they double the Cape of Good Hope, and, coming 
round northw^ard, they find themselves a])proaching the region from 
which they set out; and at length inake the very port from which they 
first sailed. 

Here is a voyage, then, made continually towards the west, bringing 
the traveller again to his home; a line drawn continually towards the 
same parts returning into itself. Now such a line can only be drawn 
upon a surface which returns into itself and encloses a solid. This voyage 
•would be utterly impossible, as ^every one may see in a moment, if the 
earth -w'ere a plane or any continued unlimited surface. Were this the case, 
wandering on continually westward, you would ivamler on for ever. Now 
voyages and journeys of this kind, have been made in every conceivable 
direction over the earth’s surface, and always watli the same result. It 
follows, therefore, that the earth’s surface, in every direction, returns into 
itself; nowhere extending to infinity. It is not, for instance, a cylinder 
of an infinite length, biU: finite diameter, wliicli w’c may gird round its 
surface, but not in the direction of its lengtli. We do not live about the 
vertex of a piiraboloid or hyperboloid, or about the summit of a cone, 
whose inferior surface spreads out to infinity, ^md whose base* reposes in 
the abysses of space. ’Hie surface of the earth is finite in every direction, 
anc^ the mass which it encloses is one wdiolly sejiavate and detached from 
eveiy other- 

Now observe the importance of the fact which w(‘ have thus arrived 
at. Since the earth is a mass, thus separate and detached from any 
other, it reposes or rests upon no other ^ as- Ave perceive bodies hero to rest 
upon one aSnother. We have great difficulty in conceiving this fact, 
which is nevertheless demonstratively proved: it appears to us utterly 
itnpossible, and opposed to daily experience, that anything sliould repose, 
ana yet be unsupported^ without any foot, or pedestal, or plane to rest 
upon* All tliis is easily explained, but it does not belong to this part of 
our subject to explain it. The reader must for the present content him- 

with the broad lact, which has been absolutely and completely proved 
to him, that the earth is a finite mass, bounded everywhere by a surface 
which returns into itself; nowhere reposing or resting upon any other 
mass, but, by some means or other, poised in mid space, by an indwelling 
energy, or power, or some unseen influence from without. It is a solid 
mass, — a lump of matter; or it is a hollow mass, having a surft\,(je like 
a solid. 

^The argument on which this conclusion is founded is perfect; it is 
^ an absolute demonstration. 

Hiere is a common illustration of the fact that the earth is not, as 
it seems to be, flat surface, but that it is curved, drawn from the manner 
in which a vessel first becomes visible, as it approaches the shore from a 
distant voyage, or disappears as it leaves it; it is very valuable, inasmuch 
as any one may repeat the observation for himself, by g6iag only os far 
as the sea-coast. 
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If the surface of the earth be curved, as represented in the figure, 
ami the o.ye of an observer be placed at s, it is clear that to see any object 



phiccd elsewhere on it, as at c, d, or e, he must look through the mass 
of the earth in the direction of lines drawn from s to these points. Objects 
situated at c and d and e would therefore be invisible to a spectator at s ; 
and, in fact^ all objects situated beneath a line, s b, drawn from s, touching 
the surface of the mass in the point s, whilst all objects above that line 
would be visible to him. Thus, a high-masted ship approaching him, in 
the direction edcba, or leaving him in the direction acde, would, as 
long as the whole of it lay beneath this line, be invisible; and the first 
pait of it which found its way above tliis line, or the last part wliich 
r(‘inaincd above it, being the topmast, would be the first to appear, or the 
last to disappear; and thus, as it approached, the diflerent parts of it 
would, in order, rise into siglit, until the whole of it appearing ahove 
the line SB, would {jccoine visible; or, if it was leaving him, sinking 
more and more beneath that line, as it receded, the w'hole would become 
gradually invisible. 

• Newv this is precisely what any person who made the observation 
w oiijjJL fiuS to be the case* wherever he made it on the earth's surface. 

The appearance represented in the cut, is that which a ship always 
offers as it goes out of sight on a distant voyage. 



lie would also perceive that, if the earth w ere a perfect plane, or flat, 
not the topmast, hut the stern, must, of necessity, be the last pii^t visible. 
Here again, then, he positively concludes that the surface of the earth is 
a curved surface. » 

There is yet another proof of the curved form of the earth, which, 
like the first given, is a complete and absolute demonstration of its 
continued surface and finite dimensions ; and which, although in intro- 
ducing it, a fiict will be twice demonstrated (which is contrary to tlic 
rules of sound reasoning), it will yet he desirable to give, becau^ the 
reader will be led on by it yet another stop in investigating what is the 
real and Accurate form of the earth’s surface, and will be further enabled 
to fix its dimension^ as well as its form. 

If an observer set ou« from an^^iiprthcrn latitude, and travel feoutb- 
Avard, he will observe the altitudes of the stars to the north of him, or 
tlioir heights above the horizon, continually to diminish. They willrappear 
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to sink behind him as he advances, and, in point of fact, lie will eventually 
lose them, one by one, to the northward, and see other stars rise, one by 
one, upon the vault of the lieavens, to the southward. This is an obser- 
vation made every night, by thousands of persons in vessels sailing from 
Europe to the southern hemisphere. That star which we call the 
Polar Star, because the whole concave of the heavens appears to us to turn 
round it, and wliicli, with us, is seen at a height considerably above one 
half of tlic whole height of the heavens, appears to them continually to 
descend, until, at length, when they reach the equator, it buries Itself in 
the ocean, and heco^mes, as they pass to the southern regions of the earth, 
invisible to them. That bright and well-known constellation, called the 
Greater Bear, which lies near the Polar Star, and, in completing its revolu- 
tion about it, never, with us, sinks beneath the horizon, appears to them, 
first of all, only just to dip itself into the ocean once every tn'enty-four 
hours, then to bathe itself deeper and deeper every day, at length to 
remain immersed for tivclvc liours every day, and finally to disiippear 
under the waters. 

Now this continual descent of the star to liLs horizon, and beneath 
it, as the observer moves along the earth’s surface, must result tat her 
<‘\-clusivcly from his motion, the star and horizon being at rest, or from 
bis motion comljiued with th.it of one or both of the other two. The star 
and horizon must both remain at rest, and ohserver onltj move ; riie 
approach of the star to the horizon being an optical deception^ renting 
from this cause; or, as he moves, the star and horizon must, at tlie stime 
time, one or both approach one another. « 

Now the first sujiposition, that the phenomenon results from his own 
motion exclusively, and not from any motion either in the horizon or the 
star, is manifestly inadmissible. If his horizon do not f^ter its position, 
tlien the surface of the earth, to which it isU tangent plane, must be plane 
surface; and the simple motion of the observer on the earth’s plane surface 
must be sufficient to account for the apparent sinking of the stars behind 
him. Now this is impossible, as may readily be shown*. The star must 
then approach to the horizon, or tlie horizon to the star, or each must 
approach tJie otlier. But the former of these suppositions is oridently 
aijsurd; no man can conceive that a star should actually move its place 
whenev^ he moves, and keep its position only when he stands still. The 
star does not then move to the horizon; and it follows, as the remaining 


• Let 8 be a star seen by an obaarver at a, wliose 
meridian is n a h. The angle s A h will then be the apparent 
elevation of ^e star above bis horizon. Suppose him to 
move to n, the elevation of the star will then be SBir, and 
the difference of these elevations, that is, the apparent 
sinking of the star, will, by Euclid, be the angle asb. 
Now the distance of the fixed stars has been shown to bo 
infinitely great, os compared with aity distance tneasured 
on the earth’s surface, saw, tUerworo, infinitely great 
corapare<i with ba, and therefore the angle SB a is infiiiLtely 
groat ccanmred with asb; that is, asb is infinitely small, 
or the sinking of the star is, on the hypothesis, infinitely small, and would not bo 
perceptible : but it w perceptible. The hypothesis bf therefore, false, or the horizon 
and star do not both most os the observer moves* There remain^ then, only the 
hypothesis tliat the star and horizon, one or both of them, approach the other as the 
observer moves. 
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alternative, tliat tlie horizon moves to llie star. Ilis horizon, then, alters 
its position as the observer move«, revolving continually towards those 
stars whicli are behind him, and from those which arc before him. 

Now wc have before shown that the^ horizon of an observer, any when? 
on the earth" s surface, is a plane drawn through his eye, toueliing the earth, 
— it is a tangent plane to the earth’s surface; and we have now shown 
that this plane alters continually its direction; its position is different for 
different points of the earth’s surface. Here then is a complete geometrical 
proof of the curviiture of the earth; for that siufaco whieli lias, at different 

jjoiiits, tangent planes in different positions, that is, which, when produced, 
do not coincide with one another, must he a curved surface. And on this 
supposition, the plienorncnoii is readily explained. 



r 


Let%vnc be different positions of the eye of our observer, and we may 
sujipuse his eye to he aetiTally within the earth’s surface, since his height is 
eoifi para lively v(!ry b^^all. Then will the planes c ii, nu, ap be the horizons 
of the observer, or planes beneath which nothing will be seen by him in these 
several positions. It is ajjparent that, as the observer passes from a to c, 
his horizon, as it were, rails with him; and, hy this motion, the distance 
between it an<f any star ineasiycd on that imaginary vault of the heavens 
to which he refers, the position of the star is continually made to 
diminish; also, not being conscious of the motion of liis horizon, he 
attributes the motion to the stiix which he imagines to sink continually 
behind him as he moves onwards. 

Hut there may be an infinity of cuiwed forms. The question then 
arises, What is that particular form of curved surface wdiich bounds the 
mass of the earth? What is the shape of that lump of matter of \yhich 
w'e have ascertained it to be com 2 )osed? Is it a cylinder or a cone, of an 
oblong or an oval form, or is it an irregularly shaped mass? Wc can now 
answer this question satisfactorily. It has been shown that, as an observer 
moves about on the earth’s surface, his horizon, as it w'ere, rolls with him ^ 
from place to place. 

Now if this rolling motion of his horizon he uniform, so that, whilst 
he moves over the same distance anywhere on the earth’s surface, and his 
horizon is thus made to roll 5ver the same distance, it also is nftide to 
describe the same angle towards the stars ; it is clear that the eeu^h’s 
surface must have everywhere the same curvature, and be a sphere; for 
if it have anywhere a greater -ciurvature than else^vhere, it will there 
necessarily roll through « greater ’^angle, in rolling over the same space*. 
ITius, for instance, if we make a plane flat surface roll over an inch at 
the sharper or more curved extremity of an egg, it will evidently roll 
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through a greater angle than when made to roll over an inch at the thicker 
extremity, or on either of the sides of the egg. Now, the angular motion 
of the horizon of an observer, travelling over the earth’s surface, may be 
ascertained by its angular appi^ach to any fixed star; and it is found, 
by numerous actual observations of this kind, that when the horizon of 
an observer is made, in any two different places on the earth’s surface, 
by a change of the same distance in his position, to roll over the same space 
(say sixty-nine miles), due north or south; it revolves also through nertj 
nearly the stime angle, approaching or receding from any fixed star by 
the same augular quantity. It follows tlien, with absolute certainty, that 
the earth is very neavly a sphere. Very nearly, hccansc the angle through 
whicli the horizon thus rolls, in any two different phices, is not exactly 
the same; it is slightly greater towards the equator than at the poles. 
The earth is, therefore, slightly more curved at the equator than at the 
poles. Its form, in fact, is somewhat that of an orange* : the polar regions 
corresponding to the parts about the extremities of the shorter diameter 
of the orange. 

Let us suppose our observer, by tliis time, to have acquired sufficient 
knowledge of geometry, to perceive that the angle through which his 
horizon revolves hetwcon any tAVO stations is, in point of fact, the same as 
the angle made between two lines drawn from those tAvo stations to the 
earth’s centre^'; and very little knoAvledge of gcomotiy is necessary for this 
purpose. Knowing this fact, it Avill at once suggest itself to him, that lie 
may determine the complete girth or circumference of the earth l>y a very 
simple process, lie has only to move on until lie has made his liorizon 
to revolve through any gii^en portion, say to the 3f>0th part of a complete 
rcA’^olution. He then knoAA^s that he has also made the line, draAvn from 
him to the earth’s centre, to- rcA^oh^e through the 3(>0th parjt of a complete 
roA'olution. The distxince betAveen his tAvo stations is, therefore, the 3()0th 
part of the earth’s ircumference. Let liiin then measute this distance, 
and multiply it by 3f)(), and he Avill get at once the complete girth of the 
earth ; this he will thus find to be about 25,000 miles. Now, kiioAving 
the circumference of a great circle of the earth, he can find the diameter 
of the earth and its solidity. 

The polar diameter of the earth is thus found to be 7899 miles, and 
its equatorial diameter 7925 miles. 

* Thus let A and n be two positions of the observer, 
and let ac and »c be perpendiculars to the horizons at 
tliosc [Ktints which, if the earth were accurately a 
sphere, would meet in its centre. Let s.* and tb be 
straight lines, drawn from a star to an observer, at 
the iKimts A and n; these lines are parallel, since the 
star is inhnitcly distant. Let a u and b k be the horizouB 
at a and b; tlicn are sah and tbk the altitudes of the 
star, as seen from a and b; and tiie descent, or sinking of 
the star, by reason of the motion of the observer from a 
to H, is the difference of these altitudes. Now since 
Ah and DT are parallel therefore tbx is equal to Bqa, 
and the difference of bqa tuid sah is cjpa; therefore 
the difference of tbV aitd sah is t)pA. ' opa is there- 
fore the diff^nce of the altitudes of ilie star at the two 
points of observation. Now qpa = acb 
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Wm suspect that Blackwood* s Edinburgh Magazine is seldom consulted by 
the ardent student of natural or applied science, and that if No. CCXLV 
of that powerfully written periodical should accidentally offer its table of 
contents to his observation, “ Pauis Mornings on the Left Hank of the 
Seine,*' would scarcely, as a title, induce him to suppose that anything in 
harmony with his pursuits would be found there. It is more than pro- 
bable that he would not, agreeably to its instructions, apply to page 296 
for further information. Under this impression, and anxious that this 
class of our readers may be able to enjoy a few minutes of these brilliant 
mornings^ we have made some extracts. We intend that these should 
convey some idea of the energetic action of the moral apparatus witli 
which the lecture-rooms of Paris are so richly furnished. 

In perusing them we are sure that the natural and blameless curio- 
sity which urges us to become acquainted with the persons and manners 
of those whom we admire and honour, will be greatly interested. The 
venerable Christopher, though w'andering among Institutions whose legal 
protector is “ a citizen king,” forgets, at least in the specimens we propose 
to give, tlie fierce domocr.icy” against which he has sworn eternal war, 
and mingling with the doctors of the 8orbonne, puts on the professor’s robe, 
aiTST, witli his usual vigour, lectures on those who have been all their lives 
lecturing to others.^ “Beginning at the beginning,” he makes the usual 
fioiirish — chronological, anti<iuarian, and learned, but soon seizing the 
crayon, he sketches the locality and the furniture of the antique hall in 
which ho stands, and then with his wonted breadth, and more or less of 
finish, he sele'bts a head, and ((p.shes off a “ study from nature.” Eminently 
successful, both in his subjects and his effects, he thus pre sents a series of 
highly characteristic portraits of some of the greatest men in the F reiich 
capital. The force of these skidches will be universally acknowledged. 
AVe know that tbeir fdelify must be assented to by all who have had 
the enviable means of judging, 

AVe can fancy ourselves once more in the vast and shabby am- 
phi^eatre of the Sorboime, sitting upon one of its long and dirty bepches, 
surrounded by a host of enthusiastic students, and waiting the arrival 
of tho lecturer ; thougli the walls may be ill painted, and the ceiling 
smoky, and the furniture of the roughest worknaanship, yet there is about 
the whole so perfect an air of business, that every one who enters, at 
once feels that he is in no place for display and ornament, but in a 
thorough school for the investigation of science. In front is the long 
table with its load of apparatus ready for use, whilst against the distant 
wall is the gigantic slab on which the professor has chalked out hi!^ illus- 
trations, -^and which, before his entry, the student is now busily copyii^ 
into his note-book. This slab has, indeed, been an ancient and a noble 
herald of information and’jfecorder of discovery, and is well worthy of the 
honourable mention wbisihi^'hAs been made of him. AVe think that hor iiuist 
have leapt in his old grooves, in spite of his gravity,” absolute 
at the Salve** of the foUowing gratulation. 
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“ Hail ! old Slate of Rimorgne ? what changes in the face of science 
have been represented on your face, sinc^ you were first brought from yoxxv 
dark cold bed, with marl for a mattress, and red sand-stone fur a counter- 
pane! Many a learned conjecture respecting your own bodily formation 
has been hazarded in your very presence ; yourself the theme of discussions, 
on which your own revelations would have been conclusive, had nature 
permitted the unfolding of subterranean secrets. An unnatural conspiracy, 
truly, was that of brother minerals, charcoal, sulphur, and nitre, which 
betrayed you into the power of man, and blew up your early attachments ! 
What has not been dared and done in those qmrtief's bruyans* of Paris, from 
which the river happily divides us, most venerable Schistus, since you were 
first smoothed and squared, mounted and framed? All that Blainville 
quietly imparts, or Mirbcl more strikingly exhibits, has been confided to you ! 
Where be the mysteries that you haye not assisted to simplify ? How oft has 
the nisus formativus'y of animal, vegetable, and mineral existence been can- 
vassed on your impartial square ! How often has your intelligent panel 
telegraphed to the distant benches of the large audience, not only all the 
discoveries, but alV the PseudcvEurekas’jl of the learned! The hand of a 
Cuvier has lately swept over your plain! the creative touch of a Jussieu has 
made fair tlowers spring up from your unpromising soil, amidst the winds of 
March ! Myriads of insects, marshalled by St. Hilaire, ^have crept over your 
tableau 'civant^l Fishes have I seen, how often ! in all the audacity of tail and 
fin, sporting upon your black sea ! Here the mountain has been bidden to 
rise by some daring geologist ; there the continent has been abridged by 
encroaching waters; — sponged away while he y^t spake! Comfets have 
displayed their streaming banners, and clustering stars have sown Hieir 
galaxy on that dark firmament ! Nor is there, in fino^anything susceptible 
either of exhibition or of demonstration, of diagram or picture, which has 
7iot furnished its contribution, and been ociroyed\\ on that most fertile field, 
uiiich produces, often on one day, its triple and quadruple harvests.” 

Soon after the Veteran proceeds to th'e professors themselves. We 
shall pass over tliose of metaphysics, history, belles-lettres, &c., and take 
only such as are occupied with pliysics. Ilere is the lecturer on natural 
history, 

Blainville. 

“ What one cannot fail, I think, to be most struck with at the Sorbonne, 
is thjit unambitious, unrhetorical manner cultivated by those enviable 
teachers, who have devoted themselves, their talents, and sometimes even 
I heir fortunes, to the study of ‘Nature;’ — who interpret her laws without 
ostentation, and present ,her in such advantageous simplicity to minds not 
yet conversant with her charms. We have one Farad^. the French have 
* more than one. Is it possible, I have sometimes asked myself, that a 
naturalist can really he peevish ? Xct them talk of you. Monsieur Blainville, 
as the most ill-tempered personage that ever exhibited the fkng of a rattle- 
snake pr the thorny lophoderm'e of a centronate** or stickleback 1 but we have 
had ample means of ascertaining your indulgence to tlie persons who 
approach you for information, and are convinced that, au emtrairet you are 
essentially ,a good-humoured and an excellent specimen of our order of 
mammalia ; we have attended your lectures regularly, and have not only seen 
siiecimens of all your favourite fish, but can |iittest with what wonderful 

• Turbulent quarU'rs. -f- Origin. ^ X Marcs’ nests ! 

^ Vivid picture. |) Amerced. ^ Hairy skin, •* A kind of fislies. 
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sloight of hand your rapid chalk can gird on the armour of an Ophites^ 
give its Highland cheekbone to the gurnard, spread its soft pearly coating 
over the mackerel, or exhibit upon the ever-changing field of the large Slate, 
the wonderful apparatus of the gymnotus* \ We have also seen your book 
upon shells, or rather upon malacology^ » which, while it displays the deepest 
research, contains abounding proof that classifications may be founded on 
philosophy. Yes! there are higher exercises of the psychological functions, 
even in the study of this branch of science, than pinning a butterfly in a 
grove of cork, or drowning a beetle in alcohol. Surely there is nothing 
meaner (short of being positively vicious) than seeing some old collector, 
thumbing his dirty copy of Latreillc, conning over, to him, hard Greek 
names, counting the segments in the corslet of a or noting the sub- 
divisions of the tarsus of a flea’s foot. The study of nature, if this be such, 
so pursued, and pursued no further, docs positive harm, hy bringing discredit 
upon the science of natural history, and debasing the philosopher down to a 
mere accumulator of specimens. 

“ Monsieur Blainville is about 55, evidently of a happy c?'asisX, indefati- 
gable and enthusiastic now, as they say he was twenty years ago, and never 
tired or tiresome, though he lectures frequently for two hours at a time. 
From Monsieur Blainville 1 have learnt to be no longer astonished at the 
velocity of the swimming powers of the mackerel; he has instructed me that 
all the Scoml)j'i^ have this property of outstripphig most of their neighbours 
in speed, and that this facility of motion (in which they excel all other fish) 
clepcnds^on the bifurcation of their tails. The Tunny and Dorax (of this 
fuwily) swim at the rate #f eight leagues per hour? and the tleetest fliers 
among birds have this same peculiarity. ‘ The swallow will immediately 
occur, and thus a ve?y interesting analogy is established between birds and 
fishes.’ 

“ The ‘ erectus in terga « (j * of Juvenal had perplexed commentators ; 
but Blainville interprets the poet and the passage, by showing that the 
rhombus actually has this property of erecting his bristles, and in a way 
which is truly remarkable. 

“ ‘In birds, reptiles and insects, there are some which have been falsely 
called apteroids^ ^ or apods^* ; for they possess in concealment the members 
which their name declares them to want ; and this analogy also extends to 
fish, some of which have been falsely supposed apods in consequence of their 
ventral fin being concealed within their body.’ 

“ ‘ All fish have what are called stones in their ears ; in the science, theso 
stones are of a very large size, and are three in number. Of the percidee, 
which frequent rocks, and are common at Dieppe and along that coast, I 
show you here the apistos, or, as he is emphatically called, sting-fish, whose 
large supply of spines is probably intended to prefect him from being driven 
against the rocks by the lashing of the waves — just as the rower p'tishes out 
his ^r or his boat-pole fo^ the same purpose. As the swim-bladdet is found 
very largo in some fish which swim little, and small in others that are expert 
swimmers, and does not exist at all in the nmckerel, which is the fleetcsat 
swimmer we Know, the swim-bladder must answer other and more important 
ends, than the one ft-om which it derives its nam e.’ ” * 

The next sketcli is that of M, Pouillet, professor of physics. 

• Electrical ©el. Treatise on soft»shoUed fishes. + Temperament. 

S A kind of fishes. 11 Prickles btisiliag on its back. % Wingless. 

♦* Without feet or fins. 
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POUILLBT. 

“ Monsieur Pouillet has (with the single exception of Dumas) the largest 
class which the Sorbonne exhibits ; the number of his pupils cannot be less 
than 600 ; indeed, it is probab!y considerably above this calculation. 
Ho seems to be about fifty, has keen hazel eyes, and a pleasing physiognomy, 
and lectures with that perfect ease, which none but a man thoroughly 
possessed of, and by, his subject, can assume. As the following passages were 
then new to me. some of them may probably be so to others. 

** * A contracted muscle, or one in the act to contract, increases prodi- 
giously in force, by the closer approximation of its molecules ; this is partly 
because as it diminish<.'s in length it necessarily increases in thickness ; but 
the difference of cohesive strength or tension between the living and the 
dead muscles depends mostly on the vessels which pervade the former being 
full during life, whereas after death they arc of course empty ; while they arc 
full, the force applied to the muscle acts equally upon all its fibres, and the 
tension of all parts being equal, the force is equally divided ; thus the 
strength of a wet cord or cable is far greater than that of a diy one of the 
same thickness, because the penetrating moisture gives an equality of tension 
to its fibres.’ 

“ * The power of adhesion noticed between two bodies placed in juxta- 
position, with a layer of fipid between, is not attribvftable, as commonly 
stated, to the partiality of atmospheric pressure ; this is proved by putting 
two moistened surfaces of glass in contact, fastening a weight to one, aiql 
then placing them in vacuo, the weight will be found to remain sup^endod ; 
that is, the thin layer of fluid interposed has a ddublc adhesion, by its^^-wo 
.surfaces, to the two solid surfaces with which it is in contact, and which it 
thus chains together. The action of all glues and pastes is of this nature, 
and is twofold. First, they act merely like water interposed between the two 
fiat plates of glass, filling up the interstices of the bodies to he united, and 
so multiply the points of adhchive contact, and when they d*"y, the bond of 
adhesion becomes solid and confirmed. So, ibr I like to apply knowledge to 
knowledge, in what Hunter calls union by the first * intention* (and what 
Aretajus had spoken of in almost identical phrase — *nrftS\ov incoTrov*), 
lymph (which is a fluid cement) is first effused; afterwards, as the Hquiil 
parts are becoming absorbed, the lips of the divided surfaces are more nearly 
approximated by the constantly attenuating layer, till they are brought 
within the sphere of mutual and permanent attraction.’ ” 

This account of M. Pouillet is not so full as we could wish it. 
lie is, liowever, a man so simple in his manners, and beset with 
60^ few eccentricities o^ eharacte% that it is very difficult to give any 
marked outline of his manner, notwithstanding that he is the most 
popul^y, if not the best, lecturer in Paris. Ilis characteristics, how- 
ever. are fluency of language, clearness and occasional eloqvence 
of description, zeal in his cause, ease of manner, and constantly 
animated mode of expressing himself. He is certainly the finest talker 
jic ever heard, and the most perfect master of the cra/on we ever saw. 
Ilis outlines on the “ old slate*' rival in precision those of mathematical 
instruments. His principal attraction, however, is that perfect absence 
of self-esteem and pompousness of manner, so peculiar to lecturers 
of this country. M. Pouillet is the antipodes of a “ Doctrinaire and 
the object of his experiments and lectures appears to be less to instruct 

* At first sight. 
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his class than to advance or investigate those branches of science to 
wliioh they refer. The lecturer and his pupils gradually forget their 

different relations, and work together as labourers in ojie calling, 

fellow-gleaners in the same field of ecience. The clegret? of syinpatliy 
which exists between them is surprising; and the smile of JVI. Pouillet, 
his earnestness, his delight in the success of his experiments, his 
sidmiration of the grand laws of nature — all find an echo at once in tli(3 
breasts of his auditory, for he and his class are identical aild tlie SaillO. 

This state of things is to be found to the same extent in no otlier 
class-room in Paris ; and though it is said that there are other lechiiers 
more profound, we think there are none from whom* so much is gleaned, 
and that too so agreeably, as from M. Pouillet. 

AVe shall have nothing to add to the limning of the professor of 
A^cgctahlc Physiology, 

Mirbel. 

“Mirbel is a very clear, unaffected lecturer, a most worthy colleague of 
Blainville and Jussieu ; he looks like one of his own dried plants, perfeot 
in its anatomy, hut sapless withal. He ach>pts a quiet conversational man- 
ner, and considers extreme accuracy in what he states to be so imperative, 
that if he occasionafly forgets himself, he always apprizes his class of the 
error. 

• “ More fond of accurately ascertaining natural phenomena, than of 

iinaginii^ theories to explain their laws, or make them more striking or 
attiWctivc, he truly obser\^s, that almost any fact in nature is more beautiful, 
than the most excursive fancy can render it. His nnresorved manner of 
stating his own changes of opinion, makes it evident that ho is of the few 
who do not fall into the * error of concluding from partial views or first ideas, 
and then assuming, as our doctors do, a purely hypothetical generalization as 
an axiom of saienco,* 

“ The procedure by which the bark of trees splits and peels of!' from the 
stem, was thus explained — the green envelope or bark ( which, by the way, 
owes its colour to a minute ixirtioii of green pi^nicnt contained in some very 
minute utricles of the vegetable texture) begins to split so soon as it has 
ceased to form these utricles in sufficient quantity to meet the exigency of 
the increasing diameter of the tree. Thus, in some trees, a very few years 
are found .sufficient to elfect many and large lacerations of the bark. 

“ Respecting the well-known fact in rural economy, of the necessity of 
changing cropfr — of not requiring the same land to do the same thing 
in .succession, the following excellent remarks wore made. * Every farmer 
knows that he is obliged to vary his crops, nor doesjie ever think of exacting 
corn for two successive years from the same piece of land; but few are 
probably aware of the many explanations which have been proposed, to 
explain this apparent caprice in the earth. When it had been ascertained 
t!^.t any pivoting plant (as turnips for example) flourished upon the sqil 
wliere the year befbre the Icstce segetes^ had waved their yellow corn, tJtiis was 
supposed, by some writers on agriculture, to result from the radicles of thi^ 
class of plants having a power to make their way through the already 
impoverished superficial layers, and striking deeper into a virgin soil where 
the power of sustentation was yet unimpaired. To this hypothesis it may be 
objected, that were the eWmehts of nutrition and growth contained in the 
earth, and these all that plants required for their support, then it would bo 

* Gay crops. 


• * 
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sufficient to manure the corn-lield of the year preceding^, to make it capable 
of a second year’s crop. This, however, is contradicted by exporionce. 
Pictet’s account is not more satisfactory. This writer supposed that the 
circumstance of turnips siicceedinjf corn (or of the succession of crops to 
each other generally) was probably owing to different plants requiring and 
withdrawing, not the same but different elements, the supply of any of which 
being limited, the earth is amerced of some new and sustaining principle by 
every succeeding crop. This explanation, however, assumes that plants liave 
a power of selecting their nutritive materials, an assumption not only hypo- 
thetical, but wholly contradicted by experience ; for plants arc observed to 
take up indifferently, all substances soluble in water. The speculation of 
Decandolle is a third unsuccessful attempt, viz. : — that the excretions from 
plants during their growth may act as jjoisons to the earth, and, after a 
certain time, so injure it, as to prevent the further growth of a plant that 
may have recently tlourisshed there. Such excretions he supposes to be 
emanations from the root, the remains of those juices which the earth and 
air conjointly supply, and upon which, in reality, the plant exists. But against 
even the very fact mentioned by Decandolle in confirmation of his opinion, 
that opium strewed upon the ground kills plants and renders the soil hence- 
forth unproductive, we may quote the much more apposite fact, that trees 
(and why not therefore, d fortiori^ corns and grasses) grow and flourish for 
entire centuries in the midst of excretions from their roots.’ Mirbel’s ow'n 
explanation is simple, and we think satisfactory. Plants require other 
elements for their support, besides the elements of assimilation, and cannet 
thirive without them — for instance, there is silex .mi the cane, antf theje is 
lime in certain plants whose organization could not be complete without it. 
The quantity of any such foreign ingredients in a pk'nt is generally very 
small ; but the necessity for it may be i)resuraed absolute. Plants cannot be 
constituted unless all the materials they require be furnished to thorn ; And 
indeed the same observation will apply to animals ; deprive a hen of lime, 
her eggs will have no shell ; deprive animal^ generally of salt, and you ruin 
their power of digestion ; deprive the earth then of its soda, and you must 
supply its place by potash ; for salts are the excitants of the growth of plants, 
and of the clovers in a very wemarkable manner. The smallest quantity of 
sea-salt has frequently been found to effect wonders in vegetation. But the 
spontaneous formation of any of these salts is the result of very slow 
chemical changes, which have been at work for centuries, and when the 
natural and very limited supply is exhausted (as it soon will be, if the earth 
be forced to give her increase), the corn of every succeeding year deteriorates, 
the field looks shabby, becomes chlorotic, and pines away ; b|^t allow the corn 
to fall where it grew, the earth will re-assume the salts extracted from it 
during such growth, and’ the same grain will continue to flourish indefinitely 
ty—in short, a peck of salt is worth a ton of manure, and it is to the under- 
.standing of this fact that we may attribute the luxuriance of the environs of 
Paris, where the soil is naturally of the poorest kind, but is made, by this 
,simple addition, to yield its unequalled produce, and to fill its flower and its 
fruit tnarkets with plenteousness.” 

M. Thenard, Le Baron ! is one of the professors of chemistry, and 
M. pumas is another. They are thus placed in juxtaposition. 

“ Two savans, the most unlike in their i&anrter, their mode of lecturing, 
their voice, their ensemble^ but passing for equally good chemists, give 
alternate courses, and instruct unusually largo classes.” 
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We slitill separate t]ie pair, for tlie purpose of extending the first, 
at least, to somewhat of a whole length. lie is too remarkable us an 
individual to be blended or associated with any other; and therefore, 
though it may be with a feeble pencil,* we shall attempt to fill in some of 
the blanks left on the canvass by our great master. Tlie following is all 
he has put in of 

Thenard. 

“ Monsieur Tlienard is an elderly person, and of somewhat unpleasant 
accueil*. I understand, however, that he (like many others) finds it convenient 
to have two manners, and I here speak only of his every day one of conducting 
himself to strangers. He appears to pride himself more? upon his peerage than 
upon his chemistry ; is notoriously choleric, and detonates upon the object 
nearest to him like one of his own chlorides. As wordy as Isfcus't*, and having 
a good wind, he can scold indefinitely. He speaks loud and without hesitation, 
but often drops his voice at the most important word of his sentence, leaving 
you an enigma to make out, instead of a truth to put by. His recommendation 
to carry a piece of quick-lime with you in case of cold, and no fire accessible, 
was at that time a novelty. ‘You can get cold water,* he observed, ‘ eveiy- 
where, and your lime has only to he slicked in any covered vessel, to afford a 
really excellent foot-warmer — indeed you may cook your cutlet on a metal 
plate, under which lime is slaked.**’ , 

Tliiiikiiig this is incomplete, wo have ventured to put in the folio vviiig 
detail. ^The same remark may he made as to his appearance as has 
been applied to his accuKiil^ for no one can look on his broad face, bl^k, 
curly, long liair, capacious forehead, quick, penetrating, and cunning eye, 
long upper-lip and' wide mouth, together with his squat and generally 
dirty person, and pronounce it to he otherwise than unpleasant. Kvery 
observer, however, would at once set him down as a most active-minded, 
but odd-lookijjg, personage, possessed of a great deal of very strong sense, 
but in w'hose character irritability, and a love of fun, are the mai-ked 
peculiarities. 

He is a very different lecturer to III. IJouillet ; he is more familiar 
witli his pupils, and there is more plnisanierie passing between them ; his 
style is extremely amusing and facetiou.s, and frequently his lecture cannot 
proceed for minutes, owing to the convulsed laughter of his pupils. He 
has gained the name, amongst the students, of “ Le Farceur de. la Sor- 
hunfieX ;** and his theatre is filled almost as much by those who go to 
enjoy his jokes, as those who go to profit by his lectures. His face is 
watched most intently ; and when his eye briglitpns, and his head is archly 
turned on one side; the joke is known to be on its way, and the pupils 
hail its cpniing with grins of merriment, or with peals of laughter. M. 
Tlienard'^ last piece of buffoonery is as much the subject of conversation 
at the SptboKne, as was Lord Norbury's last*’ in the Irish courts of 
justice. 

M. Thenard is, therefore, an amusing companion for an hour and. a 
half, but W'e doubt whether chemistry is benefitted by his witticisms. On 
many occasions, he descends from the philosopher* to the buffoon, and 
draws his class down with hipa ; whereas M. Pouillet, by being the earnest 

* Manner of receiving a person, 

•f* The master of Demosthones ; he composed sixty-four omtions. 

i The Jester of the Sorhonnoif. 
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ministdi: of raises his heareii? to the lerel of tlie philosoplier. 

The one^ {^oateana thirst for kii<>wle%e in the student, the other jokes 
fo?. Ms.leishre h^urs. 

His. style is full of light and* shade, and is more stormy and abrupt 
than that of any one we ever heard. He is excessively fond of placing 
himself in a dilemma-^f incpiiring of his class how he is to extricate 
hiinself, — i/uggestii^ meanS that he knows will not answer, and then, 
after playing with and enjoying, the embarrassment of his audience, 
he jumps unexpectedly upon the remedy, and laughs at the surprise 
and ignorance of his pupils. In hi$ tones, in his reasonings, and in his 
cx}>eriments, his sole object seems to be— effect ; lie delights more 
in astonishing than convincing ; and, as might be expected from such a 
character, he is vastly rapid in his movements, and impatient in his expe- 
riments. It is then that the imtability of his disposition most shows 
itself. We recollect once witnessing an experiment, during which he had 
thrown himself into a dilemma, like the one we have already mentioned ; 
and after suggesting one ineffectual remedy after another, he at last, Avitli 
a view to take his audience by surprise, and to liberate himself at once, 
exclaims, “ Mats, nous fiavons pas encore essaye avec de Vacidc sulphu- 
rique** But we have not tried sulphuric acid yet!"] The words Avere 
hardly uttered, before he bounces from one end of liis table to the other, 
and Avith a self-satisfied grin upon his countenance, seizes upon the 
bottle, — Avhen lo and behold — it is empty! His fury at the dJSappoint- 
meni cannot be conceived, much less described. Turning upoii* M. 
Baroucl, his assistant, with the spring of a tigt r, pnd raising up both 
his hands above his head, he screams at the top of his voice, “ Mon 
Dieu, Mon Dieu, Monsieur Barouel^ oil cst Vacide sulphurique? Ou es( 
voire tete^ Monsieur Baronel. Groyez vans qu’on pent faire des experiences 
sans tUe el sans acide sulphurique?"' Q^ood Heavens, Good Heavens, 
M. Baroucl where is the sulphuric acid? Where are yoiir brains, M. 
Barouel ? Do you think that any one , can make experiments without 
brains and — without sulphuric acid?”] M. Barouel explains to him that 
the bottle was full at the commencement of the lecture, and that he liad 
himself emptied it in his experiments. The class roars Avitli laughter, 
and M. Thenard more than any one else. When silence is re-established 
he draws M. Baroucl forwards, clapping him gently on the bfick, and 
looking archly at his class, he says, “ C'esl un %on enfant celui-cty 
Messieurs (M. Barouel is at least fifty years old,) cest un excellent etifant. 
Mats ilperd la tete quel^uefois^ et quelqufois aussi ^Vacide sulphurique \ 
et celle fois~cij'ai cru quit avail perdu tons les He iisa capital 

boy, gentlcmea, an excellent lad ; but he sometimes lose§Cli|| and 

sometimes — the sulphuric acid ; this time I really thought' had lost 
both !”] Another laugh from his class ; more acid is brou|^i^ and h* 
continues his experiment. 

In his laboratory, or after his lecture, he is veiy with his 

pupils, and always encourages them to ask him for explanations of dny 
parts of liis lectures which they may not have understood 

Tlie pendant* to M. Thenard is thus delineated. 


Oompaiiion-pictj;re. 
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Dvmas 

“ Dumas is a perfect gentleman m his manners, and wc^s his ribhons 
gracefully; his lectures are minute, without being tediou^^in detail. 
*-onsiclcr him to he a very flrst-ratc ex'paunder of the doctrines of aflinities. 
He has a very large and attentive class, and docTs not glal’e abound him lifch 
some dirty and mischievous hyoena, nor alfect the style of a rhetoHcian, white 
he is adding an oxide of antimony to a saturated solution of potash. His 
lectures abound in the most interesting facts ; his experiments always suc- 
ceed ; what lie presents to you unostentatiously, you remember easily, 
provided you nre fortunate enough to hear it. Of the miscellaneous appli- 
cation of chciristry to arts, lie indulges his class witl? an occasional and 
judicious selection, for it is clear that a course of chemistry, should ne\er 
merge into dissertations on dyeing and calico-printing. 

“ Oxide of lead, water, and an> fat substance, duly mixed and heated, 
will produce a soap ; hut the same suhstaiicc treated with soda or pota.sh is 
preferable. The manufacturers of Mar':>eilles (which supplies almost all 
France with its soap) generally employ potash, though soda is sometimes 
used. Soaps are true salts ; tliat is, Ihey have an alkaline base united with 
one of three acids, either the olc'ic, margarus or cetic ; the first being 
contained in oils, the second in animal fats, the third in spermaceti. Soaps 
from which the gh/coriue'^ has not been extracted, spoil in a short time, and 
therefore it is indispensable to effect a separation. Fortunately, this sepa- 
ration is easily managed ; nothing more being required for the purpose than 
to mix sca^water with the oil wliich has become pastv in its progress towards 
perfect soap. A great dcaF of water (nearly 50 per cent) remains in soap 
after it is solidiOed. The different colours of soap are produced in diflerent 
w^ays ; protoxide of iron makes it blue ; nut galls black ; a green colour is 
formed by indigo ; transparent soaps are made by solution in alcohol ; soap 
for washing in sea water (which has not yet been inado in France) contains 
from 45 to 50 per, cent of*rc.sin.” 

V * 

As to IM. Dumas, nothing can “he more appropriate than the sketch 
here given of him. On entering his class-room, he does not, like M. The- 
nard, plunge at once in viedias re.yt, and without preface recapitulate tlic 
whole of liislast lecture, but carefully examining most of the phials which 
contain the elcment.s of his experiments, he see.s that everything is in order, 
and then taking out the papers containing the heads of his discourse, hd 
straightens them, glances his eye over them, and after pausing a moment 
commences his address. His conclusion of the last of one of his courses 
was higlily characteristic : “ Mon intention n a point cU de d^crire la 
pratique des arts^ niOM bicn d’en ^clairer la ih^ofie, Ces details scien-^ 
tifiques qui effarouqkcnt les fabricans d’un certain dge^ ne seronf qu^un 
jeu ponr leurs enfans^ quand Us anroni appris dans leurs colliges un 
peu plus lie math^matiqnes et im pen moins de Latin ; un pen plus de 
Chimie^ et un peu moins de Grec []“ My intention has not been to 
describe the practice of the arts, *but to elucidate clearly their theory. 
These scientific de^|,ils, which now terrify the adult mimufacturer, will 
be mere trifies to his chihiren when they shall be taijight school — a 
little more mathematics and a little less Xjatin ; a little mor% Chemistry^ and 
a little less Greeja!"] Everything he does has an air of^arnestness and 
calmness. 
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Ilis appearance is much in his favour ; ami you see at once from 
his face that he is a man of sound judgment, cool research, and firmness 
of character ; yet, at the same tinm, that his mind possesses a great deal 
of delicacy and refinement. In his style, he is quiet, unpretending, 
accurate, and minute : 'wanning seldom with his subject, although con- 
■vincing you continually that he is perfectly master of it. lie is the most 
gentlomanlilcc neat-looking professor at the 8orhonne. 

Leaving the Sorhoniie to visit tlie College of France, INIr. North 
presents us with the following hit of forcible chiay'o-osctiro and rich 
colour ill the profeSi^'or of general experimental physics, 

Ampere. 

“ The friend of Davy, and whilouie one of th^^ great natural philosophers 
of France, is selected for this sketch, not from the space he at present occu- 
pies in science, hut for la petite comhlie que voici*y and the amiable old ajxf|»he 
exhibits. You see a venerable octagcnaire'\‘^ of small stature, clad in a coat of 
grotesque cut, on which the marks of climactcrical decay are as visible as 
upon the excellent old man who has borne it for a quarter of a century. He 
has parted with his teeth, his memory, and his elasticity of step, but lie re- 
tains his honhommiej his delightful mannerism, ami ever and anon exhibits 
some ilickorings of that enthusiasm in the cause of science wutU which h<i 
began life, and without which nothing is to he done. I dare not, however, 
meddle with the splendid fragments of that genius which so often startjes 
you into the conviction that a great man is really addres'^ing you, Lhave been 
present at several amusing little scenes enacted between himself and his 
pupils : and one or two arc so illustrative of amusing simplhaty and a not-to- 
he-superaiinuated good-nature, that I shall venture to fry their effect at 
sc<;ond-hand. On the %ery first day I went to hear him (it was osi introduc- 
tory lecture) he had so filled this Slate w ith first and secondary branches of 
the goodly tree of .science as to leave no room for cnore bqnghs, unless by 
topping the head, ami abridging the uiulito growth of the original shoots. 
Space was wanted, and the remedy should have been at hand; hut, lo! the 
sponge had disappeari'd, and could nowhere be found, though the class showed 
mMQh. em])re^semeut lu seeking it. At last, with a look most comically solemn, 
the old gentleman drew out his cotton representative for ixfoulard%^^iv\ look- 
ing fii'nt at the slate ami then at the plainly could not makeup Ids 
mind to sully its gaudy colours by exacting from it the office of the sponge. 
But while necessity and reluctance were contending for the mastery on his 
features, the sponge was ]ucked up by one of the stuilents, and eagerly pre- 
sented to M. Ampere, whose delight and manner of expressing it were irre- 
sistibly comic. Seizingdt between both his hands, aa if to be sure that it W'as 
not the shadow of the veritable detergent, but the very substance that he 
held, he hastened to the door, and putting his head out, called to his assistant, 
d la Molicre, in the happie.st and most unconsciou.s imitation of the de Po«/-- 
ceaugnac accent — '• Je Vai trnuvf, ; e’est dire, on Va trouv ^ — il n’entend 
pas-cKa.side). MoTniour! . . . Econtez done!’ . . . Then, at the highest 
pitch of his voice, * Monsieur f ne vous donnez pas la peine de la chercher; je 
rai ici — on vieni de la ramasser .** [‘1 have found itfi that is to say, it is 

found. He doesnlt hear me — (aside). — Monsieur! I say, Monsieur, don’t 
trouble yourself about it ; I bavc got it here — they’ve just picked it up !*] Then, 
quite regardless, and apparently unconsciotis oS what the French journalists 

* Tlif* little .-farce wliirh follows. -f- An eighty-year old. 

t- A real Bandana. ' § Handkcrchiof. 
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l all ‘ U7ie vrva Hxploaion from tlu; class, he resumed as if iiothiiijr 

had occurred. He had been lecturinf? on the polarization of light and heat, 
and had assumed a square ruler and a pasteboard almanac to represent a 
cylindrical ray and a transparent medium of transmission, when gradually 
warming with his subject, he began (as one is apt to do in lecturint*;) to 
describe parabolas with his ruler, one of which encountered the tumbler 
(which is here and broke the pieces of glass into liis eau xurrt'eX 

— (without eau sucr^,e nobody could get on with a lecture at the College 
de France or the Sorhonne, though law and physic lecture with unlu- 
bricated fauces). Out of this half-demolislied glass, ho was presently pre- 
paring to drink, when half-a-dozen voices at once chilled out — ^ Momieur 
Ampere! ch! Monsieur Ampere, (pCallez-vous done fairef [‘Monsieur Am- 
pere, oh Monsieur Ainpci^e, what arc you going to do ?*] but lie, nothing 
heedful of these exclamations, raised the tumbler to his lips, and began 
to sip its now dangerous contents. In an instant one of the foremost in the 
class springs forward and seizes the old man’s hand, another wrests the 
tumbler from his grasp. A scone! profound silence in the class! The vene- 
rable man looks at them ironically, ‘ Thank you, gentlemen! — very kind of 
you ! — but you are giving yourselve.-} unnecessary trouble ; I took it for granted 
that my class understood the laws of gravitation: — with your permission, 
gentlemen, I will firstwdrink my e(m *iuxree, which I want, and will then give? 
you a hint which you appear to want.’ He now drtink without further moles- 
tation, and then drawing in a long breath. — * Eh ! comment. Messieurs, voufez 
voils qu*U est eu du danger ! — ne saveZ'-vous done pus que !e x^erre est plus 
pesant que Peau! — [‘ Whai, gentlemen I then you thought there was some 
danger! but arn’t you aware that glass is heavier than water? And did 
you not observe how •arcful I was to drink the contents of the tumbler at a 
reasonable ^gle ?'] Then, taking up the tumbler, he continued to incline it 
over the till it was nearly horizontal, and so on, till the pieces of glass 

fell out, arid the class laughed, * Ah! si je I’avois bu u cette angle Id! — 
mais fai ete plus adroit !r' — [*‘Ah! if I had drunk at this inclination! — 
but I was too knowing for that/] Here (for it was at the end of his lecture 
that this little episode occurred) a bright-eyed damsel went up and askqd 
some question respecting the course of rays of light through certain media, 
but whether old Ampere referred her to his heart, as we should have done, 
we could not hear. She coloured, however ; her eyes seemed pleased with 
the interpretation given to her question, whatever it might have been, aiid 
they walked out together, a ‘ January and May,’ separated only by the 
insecure partition of the pasteboard almanac which the elder of the months 
still kept in his hand.” 

These specimens hare raised our anticipations to a high pitch. On 
the left hank of the Seine, and nearer its strearn^ there are many first-rate 
subjects which we trust arc already skctclied in, and safely deposited in 
the portfolio of the artist. It is for these that vse shall eagerly seize and 
cut open succeeding Blackwoods ; and wo think that a large class of our 
readers will sympathize with us. • 

• A loud burst of merriment. 

Sugar and water* 


X Customary. 
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A roriJLAR COURSE OF CHEMISTRY, 

1 . 

1ntiioi>iiction. 

It may not bo niiintcrosting to tlic goneral roader, and tho jiivcinlo 
student, to prosc'Tit :i brief, goneral, and popular view, of the mysterious 
art of Aleliyin}^ ; and tlius exhibit the source from whenoo emanated tlici 
brilliant seionoe of Chemistry; this paper 'vvill, therefore, be devoted to the 
sub jects of the olden art, as introductory to those of the modern science. 
Enthusiasm for a favourite object not uiifrequently estranges men from 
the path of patient investigation, and leaves far behind their better 
discretion : this is strongly cxem]»lified in the fcase of those authors, Avho, 
in their zeal for very remote antiquity, pretend that alchymyisas aneieiit 
as the world ; and that some of the personages spoken of in the earli(‘r 
pages of the sacred writings, not only understood the art, hut also practised 
it to a very great ('xtent. Giving up this distant period, others ascribe 
the origin of the art to Greek ecclesiastic's during the fifth and sixth cen - 
turies ; and even assert that alchymical manuscripts of these dates are 
yet in existence ; hut suspicions may bo very reasonably entertained that 
they arc forgeries of a far later age. The precise origin of alchyiny is 
involved in the darkest and deepest obscurity, Avbich it is impossible 
to penetrate; but it would appear that the claims of the Arfc^)ians arc 
stronger and belter autlu'nticated than those of the Greeks: an Arabian 
writer of tho seventh century, named Geber, is generally admitted to 
liave been the first well-authenticated writer on, and practise!*^, alchymy. 
The name of ^he art, and many of the terms employed in practice, 
bespeak an Arabic origin; it would appear that the word alciiymv is 
compounded of the Arabic particle 'Al^ signifying the^ and Kcma^ dark 
or secret. Alkcmn.^ therefore, meaning The Dark Art, or The Secret Art, 
its carlii^*^t disciples were called Alchipnists., and afterwards Adepts. 

The Avritings of Geber attempted to prove that all metals are com- 
posed of mercury and sulphur; and that, by altering the proportions of 
these tAA'O substances in any of the baser metals, such as tin or lead, 
they would assume the properties of the nobler metals, gold and silver. 

This change was usually styled Tran.siniitatwn ; and it Avas sought 
to be effected through the agency of a substance (spoken of for tlie first 
time in the AAritings of Geber), called The PhUosophers Stme.^ a frag- 
ment of Avhich “ projected” upon any base metal in a state of liision, 
Avould cleanse it from its impurities, and transmute it either gold or 
silver, according to the Avill of the operator. The principles of this 
alluring art, “ like tlie refractory spirits of Arabian romance*" soon 
escaped from the bondage of those Avho had first c6njured them into 
existence; and quitting the Eastern clime they were introduced into 
Europe, probably on the return of the Crusaders. Spain first savuI- 
loAved the golden bait ; her example was followed with incredible 
rapidity by Germany, Italy, France, and England; and alchymy Avas 
cultivated Avitil a zeal bordering upon mafdnecs, from the eleventh to the 
sixteenth centtiry. Hundreds of volumes made their appeaninco in 
these centuries, relating to the art of alchymy; hut it must not he 
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iuuigiiiod that those writings were couched in ordinary language, or in 
siKih plain terms that every one miglit read and profit by them; for, on the 
contrary, the writers de(;in<‘d their secrets far* too valuable to be oxpose<1 
so openly, and therefore invented a curious style of language, rej)lote 
with enigma, anagram, and mysterious symbol, which none but the 
initiated could decipher; novices who wished to penetrate the arcana 
of the dark art, were bound by an awful promise to abstain froia 
revealing its mysteries, or even from holding converse touching them, 
excepting with those who could produce tlie requisite sign or counter-sign : 
and thuSs aUbough the secrets of alchymy were known to many, yet tlie 
adepts all ludd good fellowship. 

It may, perhaps, be worth while to present a specimen or two of tlie 
style of these writings and their interpretation. 

Ill discoursing concerning tlie metals, — a class of bodies particularly 
tortured by the alcbymists ; they use the terms Sol, Luna, JM(*irury, 
Venus, Mars, Jupiter, and Saturn, meaning gold, silver, quick'^ilver, 
copper, iron, tin, and lead ; these seven metals were those chiefly kno^vn to 
them, and were imagined to possess some mystical relation to the seven 
planiitary bodies both in aspect and properties. They also denoted them 
by the following symbols : — ©Gold; 2) Hilvcr • ^ Mercury; $ Copper; 

Iron ; ^ I'in ; T? Lead. 

llewdes lliese names and symbols, they were known by a variety of 
others; thus, Ciold is somfdimes called the Sun terrestrial.'' the King,’* 
"" tin* ij.yon Silvor,^^^ tin* Queen,*' “ the ^yife of Gold Mercury, “ the 
JMighty Cl^le and Sonne of Gold and Silver," “ the Eagle,” &c. 

The iPhiyniist in appending his name to his writings, almost inva- 
riably conceah‘d it in an anagram ; thus, for example, ‘•Angei.us nocE 
.Mini wiS, if the letters are properly arranged, present the name of 

a far-famed alchymist, Michael Sendivogius. Another writer appends 
to his writings the words twice five hundred,” which shn^lj^ mean 
the initial letters of his name W. C. ; the old way of printing the 
letter W, being thus VV, therefore^ WC is twice five hundred. 

The following is a specimen of their enigmatical writing : — “ Hide and 
couple in a transjiavent di*n, the eagle and the lyon, shut the door close, 
so that their breath go not out, and strange air enter not in. Tlie eagle 
at llioir mooting will tear in pieces and devour the lyon, and then be 
taken with sleep.” The interjiretation of this is probably as follows : — 
Put together in a glass virssel, quicksilver and •gold, close the mouth 
of the vessel accurately, by melting the glass, to prevent the vapour 
of the quicksilver from escaping, or being mixed with common air. Tlie 
quicksilver will speedily soften it, and losing its fluidity, will form an 
amalgam. 

Here is another specimen : — “ Take tlie most ravenous grey*wolf, 
which, by reason of liis name, is subject to valorous Mars; but which, by theT 
genesis of his ^iativity is the son of old Saturn. He is very hungry, 
east unto him the king's body that he may be nourished by it, tmd when 
he hath devoured the 'king, irmkc a great fire, into which cast the wolf 
that he be quite burned, then will the king be at liberty again.” This 
curious sentence may be interpreted thus : — 
f * Angel tbach me riglit. 
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Take common gray anthuoiiY, which may he reduced to the metallic 
btate by means of iron, hut which is closely allied to the nature of lead, 
melt it with gold, A^hich it will purify; upon the continuation of a 
strong tiro, the antimony will be ilisMpated, or form scoritu with the base 
metals, and leave the gold in a pure state. 

One more example of their curious ^^Titing, calculated to mystify 
the uninitiated, is — A^isitahis, Iiiteriora Tcrrte llcctifioando, Invenies 
Occultum Lapidem Veram jMedicinam’'.” Now this would lead a stranger 
to suppose that it related to tJic philosophers' stonc^ or to some valuable 
medicine, whereas it relates to no such matter ; the initial letters of 
the 'W'ords are all tliat are to be attended to, and they form the Avord 
A’'lTRTOLVM. So that this seijitence simply relates to a single Avell- 
knoAvn substance, — vi trtol. 

The books on alchymy are very difficult to understand unless much 
time is demoted to their study. They abound in obscure directions for 
performing transmutation, long arguments in favour of its possibility, and 
stimonials of those wdio had (dtlier been performers or Avitiiesses of the 
golden work. It deserves mention here, that there wore two classes, who 
passed under the title of alch} mists, — ^the genuine alchymist, w'ho lirmly 
believed in the truth and possibility of his art, and unhesitatingly devoted 
liis entire life Jiiul substance to its pursuit; and tlic pseudo-alchyinist, 
who believed in no such matter as the philosophers" stoiK' oi>,!netallic 
transmutation, but used them as a means of '^existence, by 'practising 
upon the credulity of the ignorant wealthy: these designing personages 
were denounced v>ith every epithet of contempt and scorn by the real 
alchymist. Though at the present day we may smile exalted 

notions of tlie latter, we should reflect that fre(|uently the manifohl 
wmiders of their experiments took them by such sudden surmise, that 
calm and dispassionate reasoning was next to impossible. Everything 
v>as new to them; they wore the iirst adventurers in an unexplori'd mine, 
and though without data to guide tlu'ir progress, they struggh‘d on, and 
opened galleiies into the interior, which have bt‘en highly useful to their 
successors. AVe, in the pride of our knowledge, Jiiid facility of operating 
and reasoning, are but too apt to forget hovr much W'e are indehtod to the 
long and painful labours of this very remarkable and despised class of men. 

The alcJiymists frequently imposed ujmn themselves, by putting 
small grains of gold amongst their materials, that like seeds they 
might ir.crease and multiply;” and when tliis metal suddenly and unox- 
p(^etedly re-appeared in an advanced state of the process, singular as it 
may seem, it was looked upon as resulting from transmutation. 

A\''hcn taunted by tlie sceptic to exhibit their skill, they somt*times 
adopted ingeniou's hut dishonourable methods of imposing upon their 
ehairengers. Tlu-y would conceal gold in false-bottomed crucibles, or 
resort to some processes of metallic precipitation, which served to con- 
vince the uninitiated that transmutation had actually been effected. 

There was a remarkable circufnstonce almost invarieMy attendant 
Aipon the alchymist, w'hich, to those wko ^'elro not blinded by tlwir 
ignorance or avarice, went far towards proving the fallaciy of his art of 

• Visit the interior of the ozn’tli, r<'ctif>ing, thou ehalt find the hid stone and true 
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transmutation, namely, extreme poverty; for although he strenuously 
ass(Tt(‘d himself to be the possessor of the philosojdiers* stone, capable 
of turning lead into gold, yet he as constantly iin})ortuuo<l the wealthy 
for tlio advancement of money to enable him to carry on his researches; 
and, strange as it may appear, nuinhers embarked and wrecked s[il('iulid 
fortuii(‘s in the work of transmutation. 

To such an extent had the rage for alchymy ])OS‘‘essed the minds of 
all classes of society, and, as an old author quaintly oljserve*., the e^tatfs 
of heirs and heiresses wasted so fast,*' in the reign of lldiw tlie Fomth, 
llnit an act of parliament Avas pa'^sed, ijroliihityjg the [uactiet* of 
alchymy: but this act was seized u])Oii with aAudity by tlie genuine 
ah'hyiuist, and held triumphantly for Avard as a con\ iiiclng proof of tlie 
truth of transmutation. 

Ill the reign of n<‘nry the Sixth, things Avere so much changed, 
thiU this monarch issued four letters-patciit for encouraging ah hvmy, 
and dihpensing A\ith all statutes and proliihitions to the* eontraiy. 
j\lluri*<l by Ihc hope of some sort of gain, either ol’ plae<‘, pur^e, or 
power, false alehymists iioAv sprang up in croA\(K. Wider than eAer noiv 
sprtsnl th(‘ notion ojT making gold by art. Uoxalty ene(uir.igi‘d it; ami 
iH'inoved all pains and penalties that 1 .id ])e(iH attached to its ]>raetice; 
the eoiisecjuenei* was, that these iviimherh s>, iinpostois went about, pre- 
tmiding.^that they AA ere in tlio possession of tlie philosv)]diers* stom*. and 
olli ring to eommunicate«t he secret of making it for a suitable rew.ud. 
'fhe amount of jiersons aa'Iio AA'ore found credulous enoiigli to lie duped 
by such palpable inijiostures AAms really ii^tonisbing, 

Tluijjpry eireumstanee of claiming a reA^ard f(u* the di'^elosiire ought 
lohaA'c been a convincing ]>i oof that there A\as no goldendiei'oe to dispo-,e 
of; for if is ali»>urd to su])pose that a man AAOuld stipuhite for a peeuninry 
reward to divulge that, b> tlie agency of A\hieh he could create tons 
of gold at ])lcaaire. Thc'.e adAcnturors persuaded their dupi'S to pnv- 
cli.ue enoimous quantities of leail, in order, as they said, to huAC stuff 
enough to project upon;" tlie suireptitious sale of Avhieh enabled the nei'dy 
arlist to obtain gold, AAhieh at a eoiiAamient si'asou he melted in his 
eiueihles, and exhihiti'd it to tlu^ delighted eyes of his pafVon as the 
result of projection. Disdaining to mingle AAith this croAv of impostors, 
the tiue alehymist still pursued his labours, amidst tin' obloqU3' Avitli Avhieh 
the preteudcTS had covered his art. In defiance, hoAvcver, of his painful 
Avat^diings oA'cr the flaming furnace, and the gJoA-sing crucible, gold did 
not become more ubundsmt with liim: pale. AAan, and caro-Avorn, be 
AAUS brought to the verge of the grave by incessant privation and toil, 
and frequently sank in the most ahje<'t povert}', in jmrsuit of the gidden 
]>hantom. 

Conjointly Avith transmutation, tAA’O other oljjeets Avero sought after, 
namely, the unirbf«al medicine, and the uniA'crsal solvent; the eireum*- 
sfimees Avhich ’]^o4uccd'^lie notion of the first of these, a]>pear to have 
been fis dceirited an indestructible metal; and it Avas 

theref^^ that^ j^efJarations of it being taken as medicine^ 

might pr<)port)r of indestructibility upon tlie human body, 

and iniciaorttility fhe aldliymist. The search tiftt'r this Elixir of 
Life Was, pndertgdvcii^ amidst the deadly exhalations of the 
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hiboratory, and carried on with much ardour and impetuosity: but though 
medicine was much benefited by the discovery and introduction of many 
valuable remedies during the scarcli, yet diseases and death made no 
distinction ]>etwceh the profound rfidopt and the meanest of mankind. 

We are at a loss to divine the intended use of the universal 
solvent, or nikahc.sl ; nor do the aJchyinists condescend to inform us 
mucli about its properties, save that it was to reduce to the liquid state 
all substances with which it came . in contact. This appears, at first 
sight, a preposterous inquiry, for it may be asked, in what kind of vessel 
could a substance capable of dissolving all things he contained? Modern 
diejiiistry, however, has succeeded in eliciting an intensely active sub- 
stance, eatable of dissolving all things excepting platinum. Now, it is 
not unlikt'ly that during some of their curious and long-protracted pro- 
cesses they aocidontally hit upon this intense solvent agent ; and finding 
it incapable of Ixuiig confined by ordinary vessels, platinum not being 
known to them, tliey at once styled it the universal solvent, and innigined 
it to jiosscss cxtraordijii'iry powers. 

Sucli, then, is a brief and very general account of the progress 
of the art of alcliymy, and its three gi*and objects, — Transmutation, the 
Elixir of Life, and the Alkahest. Ages were d(‘ voted to their pursuit, 
and inuumcrahle volumes written concerning them. In tln'se, may be 
found many most curious facts and observations, which prove that tKe 
jilchymists were a class of men of fiir greater talent and abilities' than wo 
have been generally willing to admit. “’The profoundost views of genius 
are everywhere to bo found in their writings, allied ^ith the most extra- 
vagant ideas." ^ 

Alehymy rapidly declined towards the close of the sixteenth century, 
and during the sevoiiteontli its destruction was nearly complete. A few 
only of the most cnthusiasti<r adei»ts then huuntod its romantic ruins, and 
indulged in its golden dreams. These were at length dispelled- by the 
gradual emergence of the science of chemistry. Like the fabled pheenix 
of old, it sprang from the ashes of its parc^nt ; and rapidly soaring amidst 
tlie most elevated sciences, proudly asserted its excellence and importance. 

Chemistry cannot he said to have existed as a science before the, 
seventeenth ccntuiy; f<^^* altliougli we find in the writings of the hater 
alchyinists, many curious discoveries, those reniaiiiod useless and un- 
ajjplied so long as the minds of men were oc'cupicd with the three grand 
desiderata. TJuring this century, many philosoidiers of sound judgment 
wcfie induced to examine the ruins of alehymy, and endeavour to place 
some of its materials to useful account. Divested of sordid notions, 
and anxious <mly to enlarge the boundaries of natural knowledge, « they 
examined with much labour and skill such processes as appeared likely 
to offc^* useful results; classing operations and facts systematically toge- 
ther, and explaining them all in plainer language. Some of the moEe 
important compounds were introduced into medical pracfii^e by eminent 
physicians, with great success; others were applied tha avts and 
manufactures with a similar result. A hoslfdf philosopherd ehieted upon, 
this interesting field of inquiry, and the results bf th^ir Uldi^d iniTestiga- 
tions soon conferred on chemistry the of a science. , 

iVt the present day, experimental diemistry has atta&ed vast extent 
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and ma(^ifit*oncc. The pages of its annals are adorned with names 
wliich deinand our reverence and gratitude: “ it lias become a necessary 
braneli of every liberal education,” and has certainly “ contributed as 
great a share towards increasing the rosources, or adding to tin* welfare 
of mankind, as all the other sciences united.” Chemistry now imprisons 
not its votary in the close laboratory to toil after the golden phantom 
ol‘ transmutation, the enviable elixir of immortality, or the mysterious 
universal solvent, commands him not to calcine and mix his medicines 
under certain planetary signs or influences, far less to distil the human 
skull, under the idea that as it is the reservoir of tli^ most Subtilc spirits 
of the body, it must of a verity yield many good remedies for its dis- 
cases ; nor does it insult his understanding by inculcating the fanciful 
notion that bodies preserve their figure, in virtue of a complex series of 
hooks and crotchets, of points and interstices. 

The scene is gloriously changed ! Emancipated from the spells of 
alchymy, astrology, witchcraft, and superstition, Science seeks now’' tlie 
society of Truth ; and, loading lier votary from the dark and secret cell 
into the bright sunlight of philosophy, she unfolds the wondrous book of 
nature to bis gaze, and bids him hecome her “ servant and interpreter.'" 
In fulfilment of this command he resorts to l^periment as the only true 
index of contents to the mighty volume. However laborious such a 
ptoccQ^ug may be, however uncongenial to the aspiring mind that w'ould 
fain soar amidst the sec^jictive regions of theory, yet true sterling know^- 
Icdge can never be gained without cxpi*rimcnt. Chemistry may w’ith 
correctness be calle<>the universal art, for no production of nature escapes 
its operation. its aid tlie structure of the globe is examined, and 
substances are extracted of paramount utility in the arts of life. From 
the alpine gnyiite, the mountain marble, the crumbling sandstone, nay, 
from the very dust beneath our feet. 

Chemistry directs attention to the beautiful phenomena of animated 
nature, traces the curious and intricate changes which a seed undergoes 
(luring its germination, and its grow tli into a perfect plant. In its fallen 
loaves, w'hich, to the careless and ignorant observer, appear dead and lost 
for over, it discovers living germs, wdiieh may again become active in 
producing living and luxuriant foliage. It also teaches us the curious 
fact, that although the varieties presented hy the vegetable world are so 
widely different in external structure and character, yet they are all, 
with very few exceptions, constituted of the smne elements, which are 
but few in number, and whose proportions are but very slightly varied* 
It matters not whether we subject to examination the oak, the pine, 
the jvillow, the lily, the lichen, or any other product of the vegetable 
world, each will yield up only three, or at the utmost four constituents, 
the further developement of which baffles the utmost skill and ingenuity 
of the experimenter* The continuous support of vegetable and anim^ 
life, chemistry proves to be dependent upon the atmosphere which sur- 
rounds the earth ; and that the withdrawal of this aliment to any extent, 
impairs the powers of vitality. 

’ The wonderful skeleton by which the animal body is supported, is 
ascertained to owe its strength^ud firmness to the presence one of the 
gaseous elements of this atmosphere, in union with a highly inflammable 
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metal, and a iion-metallic substance barely inferior in inflammability. 
These three distinct and opposite bodies are, by some recondite and inex- 
plicable operation of nature, absorbed singly into the animal system, and 
aeereted into hard and eompact Iwne; chemistry teaclics yet further, that 
the same constituents ^vhioli arc found in all the, varieties of the vegetable 
kingdom, compose all the softer solids of the animal frame, though com- 
bined in other ju-o]>oitions. 

In the recesses of the gloomy mine, when threatened witli instant 
and complete destruction, chemistry tcitclies man to protect his fluining 
taper with a thin metallic shield ; and thus armed, fearlessly to continue 
his researches. By this secure and A\arniiig light lie obtains lii.s niineriil 
fuel, whose comhustioii enables him to warm bis dwelling, and to dis- 
engage a useful metal from a stone, wbicli the artisan fashions for the 
purjioses of the philosopher, the agriculturist, and the warrior. 

Chemistry teaches that this valuable mineral futd contains an aeriform 
principle, admitting of extraction in an insulated form, and eminently 
combustible and luminous. It tcaclics to operate ujtori it in suitable 
apparatus, to store it up in vessels of vast magnitude, and ultimately to 
transmit it through tubes bundn^ds of miles in extent, in order to furnish 
a means of bnlliant illumination, during those hours in which the sun 
is sunk far l>elow tlio horizon. 

(^liemistry examin(‘S the cause of dew, rain, hail, ai^l -siiofv, 
expounds the active parts ^vhieli they cuaot ni tlic vast laboratory of 
nature, instructs man how to reason calmly upon the awful and astound- 
ing ])lienomena of the volcano, the tempest, }tnd the Vhuinhu'-.storm ; and 
like a mighty enchantress, jilaces in his hands a talisinanic rod, wliost; 
metallic point, elevated towards the thunder-cloud, quickly disarms it of 
its destnictive fire, and conducts it, innocuous, to tlie hur'.id recesses of 
the earth. ' 

The mere contact of two metals gives hirlli to one of the most 
astonishing agents of chemistry. Gifted with intense and almost incre- 
dible energies, it resolves the most refractory compounds into their 
elementary constituents, and entirely suspends the usual course of 
attractions. From the ashes of a plant iti^emaiicipates a inetfil, w hich 
floats and burns upon w ater, and inflames on the contJiet of ice. The same 
powerful agent, when modified in its intensity and properly conducted 
through an animal body, new ly deprived of life, excites its pow'erlcss fibres 
into actiA'ity, and enahlrs tlie experimenter to make a fearful approach 
towards the mysterious .and iiiconiprchensible principle of vitality. The 
dark and ponderous loadstone, which for ages has bden exclusively 
employed for guiding vessels safely from clime to clinic, chemistiy has 
compelled to serve niiothcr purpose, .and to elicit sparks of brilliant light 
at the ‘will of the experimeiiter. The limpid spring, the babbling brook, 
the gushing fountain, the in oun tain-torrent, all yield up their, secrets to 
chemical research. Their peculiarities are all examined, and found to 
depend on some impregnation, metallic or sulphureous, earthy or gaseous. 

The wide waste of w^aters also offers “ ampl^room and verge enough” 
for extending the dominion of chemistr;jr ; the saline taste of the ocean’s 
W'avcs is too remarkable to pass utihe^ed, and the cause of this pecu- 
liarity is found \o depend ujmn the presence of several curious com- 
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pounds, all of wliieh may be extracted, and applied to useful purposes, 
in mediedne, arts, manufactures, and domestic economy. 

Shells, corals, and other marine productions, are all examined, and 
their composition ascertained; the aiAmatcd beings which inhabit the 
Tust and wondrous deep, are discovered to breathe atmospheric air, dis- 
solved in the water so as to suit their peculiar organization. Nor does 
chemistry pause here in its researches ; it discovers that the waters of 
the gushing spring, or the hriny ocean, when freed from eai-thy and saline 
impurities, may be changed from the liquid state, and resolved into an 
explosive niixture of gases. It shows that these, 4when artfully burned 
together, produce the most intense Iieat; and their compound flame is 
applied successfully in metallurgy and other arts. AVlien urged upon the 
earth of marble, it evolves “ intolerable’" light, rivalling that of the sun 
in tlic power and purity of its beams; which, directed through proper 
lenses, enables the naturalist to carry on his researches amongst the atoms 
of the creation. Tlie sparkling diamond that we prize so highly, che- 
mistry demonstrates to he merely charcoal in .a crystalline form; and 
that the valuable gem may be readily resolved by fire, into those aeriform 
matters which consititute alike the noxious exhalation of the Grotto del 
Gaiie, and impart a grattdul taste to Champagne tind Mos(dlc. 

Chemistry also teaches man that the sand on the sea-shore, when 
inixe^with the calcined ashes of a sea-weed, and exposed to the 
intense heat of the furftacc-fire, quits its pulverulent form, and assumes 
that of a trunsj)arcnt solid, of astonishing beauty and utility. It is 
employed by the astronomer to form lenses of prodigious power, by 
whicli, properly adjusted, he is enabled to watch the motions and pene- 
trate the abysses of the starry heavens: without this interesting su]>stance, 
many of tlie»'suhlime truths of astronomy, — the researches concerning 
heat and light, — the iiatun^s of numheiicss aeriform bodies, w^ould 
have remained unknown, nor could “ the naturalist have investigated 
the forms and appearances of that wonderful part of the creation whose 
extreme minuteness eludes the observation of the unassisted eye.” 
In place of the clumsy wooden cups and uncouth vessels of coarse 
earthen wai-e, employed in domestic use by our forefathers, we range 
upon our tables crystal drinking- vessels, of the most elegant design and 
skilful workmanship; and spreading the same material into shoots of 
gr(!at size and regularity, we set it in tlie a2)ertures of our dwt llings,, 
to exidude the rude winds, but to permit the ^‘heering rays of light to 
enter; a luxury unknown even to the rich in forme,^ hut now 

enjoyed by every class, the most indigent not excepted. To a similar 
proefess we arc indebted for all those beautiful and elegant services of 
porcelain which adorn our tables; all the hrillijint and lovely colours with 
which it is tinted, are the products of the chemical laboratory^ wliere 
they liave been extracted from metallic bodies, by the torturing agency 
acids and fire. 

Chemistry presides over the production and permanence of all those 
beautifully vivid and v^ied* colours wluch tint the fabrics of tho loom, 
and points out to the manufacturer the method of simultaneously creat- 
ing many togetMlf upon his goods, or of instantaneously destroying all, 
and leaving the surface of on exquisite whiteness. Our modem habits and 
fashions have rendered these arts of paramount importance ; and, in con- 
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junction with others, they contribute not only to the goTgeoUs s2)lcn(lour of 
the princely court, hut to the neatness and decoration of the peasant's cottage. 

Whatever researches are undertaken by the chemist, liis grandest 
results are utility, and the appli<ration of scientific i)rinciples to the arts 
and manufactures. “ Tlie true end of all science is to enrich human 
life with useful arts and inventions." These are the words of the illus- 
trious Jjord Bacon; and they are worthy of record in letters of gold, in 
the laboratory of every experimenter. Tlie vast and rapid advances 
whi(ii have of late years been made, not only in chemistry, but through- 
out the entire circle <of science, may safely he referred to the steady pur- 
suance of the plan of “ inductive reasoning" laid down by tliis philoso- 
pher, in his Not)U 7 n Orga?io?i. Previous to the aj)pearance of this sin- 
gularly acute and jnofound work, the state of philosojihy was deplorable; 
and he who could frame the most fapciful theory, and incomprehensible 
hypothesis, or hiystify his doctrines to the highest degree, appears to have 
been regarded with the greatest veneration. Truth was citlier entirely 
sacrificed at the shrine of self-aggrandizement, or her fair proi>ortions so 
distorto<l and mutilated, as to be almost undisco verable. Kxperiment 
(saving alchymical cx2)oriment) was scarcely ever resorted to; indei'd, 
the j)biloso2)hers of that ® day deem(‘d its jjractice far beneath th(*ir 
dignity; and held in sovereign contem2)t those who were the advocates 
foi', or “makers of ex2)eriments,'’ styling them “a tribe of idle /".vrioiis 
])('0])le, M'liose ])hilosoj>hy consisted in making exjuL^riineiits on the gravity 
of air, the equilibrium of fluids, the magnet," iS:c. A jdiilosopher,” 
sai<l they, “ should go no further than the contemn pi ation of things, ](*aving 
the* cxcculion thereof to another set of men; though he should have a 
certain theory thereof, in order to pertinently of them." 

The true jihilosoplier, however, at length discovered that the eon- 
temjdation of things w’as not incompatibhi Vith practical execution, and 
that the ^Mover of wisdom” could suiVerno rt^al degradation in the eyes of 
his fellow-men, by resorting to manual labour, in order to verify tlie 
workings of his mind; The splendid sericis of discoveries that has 
been consequently made in all dej>artments of knowledge, but especially in 
chemistry, has enabled man to work wonders iijioii matter, in all the 
various forms of it wdlh which he is suircjunded, causing them each in 
turn to minister to his wants or his luxuries, and tliiis triumjdiantly to 
assert the truth of the Baconian jirecept, that “ Experiment is the basis 
of philosophy,” and that such “ knowledge is,” indeed, “ power.” 

The safety-lamp and the steam-engine are magnificent exam])Ics 
of the aj)plication of refined'^ principles of science to purposes of jiractical 
utility; and they constitute two of the brightest gems in the diadem of 
experimental jdiilosophy. Nothing is now'^ considered beneath the notice 
of the ♦true experimentalist; and facts or observations the most simple, 
have given birth to discoveries and results of the greatest magnitude 
and importance. 

In chemistry this is perpetually occurring; and with the view of 
showing how intimately its admirable law's and ^important principles are 
connected wdth arts and manufiictures, and with various operations of 
constant occurrence in domestic life, it is intended that the present in- 
troductory paper shall be followed by a series, giving a familiar but a 
connected and strictly accurate view of the science and its a 2 )plicath)ns. 
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THE GALLERY OF PRACTICAL SCIENCE. 
No. II. 

1. Manby*s Lecture on saving Lives from Wrecks. 

2. Automatic Ship and Sea. 

3. Maonetic Needle. 


M'INdy^s I.kcturk; Wednesday^ 2Alh FeBnotry^ 2 P.M. 

Captain Manby delivered, in the Long Room of the Gallery, a lecture 
on the most efficacious means of saving the lives of shipvvrciked sailors, 
and illustrated his description hy numerous modtds of the various 
apparatus invented hy him ; and which is happily, now, very extensiv<dy 
and successfully used in many instances on our own shores, and in stjveral 
other parts of the world. 

This veteran in the caus<* of humanity, after an application of nine 
and twenty years to the prosecution of his philanthropic labours, seems 
to have lost little (ff his energy. He gave, in a condensed form, the 
results of his long experience, and it appears tliat he can look back upon 
his past life and claim the singular and honourable distinction of having 
been T!ie means of saving the lives of six hundred of his countrymen, 
and of one hundred of foreigners ! Has he yet received one civic crown ? 
He ha.s latterly b<^n pursuing his favourite object, that of rescuing 
his fellow-creatures from painful and horrible death, in other directions, 
and has now ready to present to the world, plans for the saving of 
droAvning persons under Avhom ice may have broken ; for the prevention 
of fires in buildings, and for, the rescue of persons from houses, &c. in 
flames. 

The profits which may arise from his publication, he proposes to 
devote to the construction of a complete apparatus, designed by him, for 
the assistance of persons immersed in water, in consequence of the 
giAung Avay of ice beneath them, and wdiich he is anxious may be ready 
before the ensuing Avintcr, and thus prevent the possibility of the recur- 
rence of the distressing events Avhich happened on the Serpentine River 
last Christmas-day. He also proposes to subscribe live pounds in 
addition. 

The Captain thought it his duty to make' a statement, which, we 
submit, would become the Humane Society to notice, in order to remove 
even the shadoAV of a suspicion of any misapplication of the sacred 
funds intrusted to their charge. For ourselves we disclaim having the 
slightest, and are perfectly satisfied that there can be no real groiyid for 
any ; but it is enough that some persons think otherwise, <and that the 
statement has been publicly made. It is, that the late l)r. Fothergill 
left five hundred pounds to be applied by the Humane Society to the 
prevention of shipAvreck," and to “ the preservation of shipAvrecked 
mariners and that altlmugfi the estimable devisor had been dead many 
years, not a solitary application of money to this object bad yet been 
made by the Humane Society. 
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ylVTOMATIC SlIJP -IND SeA. 

In our last Number we gave an account, in the Standard Clock,” of 
a combination of exquisite and carefully-constructed machinery, designed 
to attain an object of the higliest importance, and certainly one of 
the most difficult accomplishment. The utility of such a machine may 
be estimated in a greater or less degree by every one, but its peculiar 
merits and construction can only be appreciated correctly by the higlily- 
scientific few. In the present article we jiropose to address a much 
more numerous class than the latter, in which we particularly include 
our juvenile readers ; we offer a subject, actuated by the same kind of 
agency, but having no pretension beyond that of being an agreeable object 
of observation, and which we intend to make instructive, by delineating 
and explaining the machinery through which its peculiar effects are 
produced. 

The object we have selected for this pur2)ose is one lately added to 
the collection in the Gallery — a ship at sea. To those of our readers 
who may not have seen this automaton *, w'c must promise that it is one 
of the most successful attempts at imitative motion ever accomplished. 
It is perfectly free from all those interrupted staccato effects which gene- 
rally mar tlie finest jwoductions in clock-work ; and it most faithfully 
exhibits the easy, over-varying, and ever-blending changes of position 
and surface, which a steady stiff hreexe will produce on a flowI*iig sea, 
and a vessel under full sail. It is surprising td see how accurately two 
of the most magnificent instances of nature and are embodied, and 
their jieculiar movements enacted on so small a stage — a field of ocean 
heaving with life, and a man-of-war floating, sailing, and even vibrating 
with the roll of the waves beneath her ; enclosed by a glass-guard, and 
an oval of a few hands area. ^ '' 

The S3rmpathy, if w’c nmy so term it, of the ship wdth the sea, is 
admirable; when she seems to overtake a wave, her how slides up its 
side, and is projected into the air; as she rides on its hrea.st, her stern 
also becomes elevated, and her deck' is, for an instant, horizontal; and 
then, as she leaves it, her how is depressed, and she sinks bodily down 
into the succeeding hollow. This last effect is so perfect, that a lady, 
visiting the gallery, was licard to exclaim to her coinj)anion, ‘‘ Do come 
away; that suhsideyice is really so natural^ that it brings all my recollcc'- 
lions of sea-sickness about me." 

To give an idea oT the actual size of our vessel, we may state that, 
from stem to stem, she measures five inches and a half, so that she 
appears to be not much larger than her portrait in the annexed 
diagram. 

yhough the effects are so perfect, yet the mechanism, it will be 
evident, is very simple. It is concealed in the model from the observer, 
fey’ a membrane (v), which is attached to the hull, and thence extending 
to the borders of the machinery-cheSt, is there fastened. This, membrane is 
very delicate in its texture, and extremely pliant; it is not strained tight, ^ 
but, on thp contrary, left very full ; and its Surface is painted to represent 
an agitated sea. In all the elevations and depreBsioi)|| of the vessel, this 

* A machine that has the power of motion within itself. 
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membrane of course accompanies it ; but to the spectator, the motions of 
the vessel seem to be the elfect, and not the cause, of the waves. 

In the diagram (fig. 1), one of the containing plates of the 
machinery is removed, to show the connexions-jof the parts. A spring 
cfontaincd in a barrel («), communicates motion through a train of 
pinions and wheels (6, c, d), to two wheels (e,y), which have each the 
same number of teeth, and are geared together; on the axis of these 
wheels are cranks (m, A), which move two shafts (/, 7f), attached by 
centre-pins (o, p,) to the keel (q) of the vessel. To this ke^ is ajsn 
attached, by a centre-pin (^),pa lever (r), which, resting on a fulcrum (t), 
is continued beyond to any convenient length, and has, near its end, a 
moveable weight attached (/s). One of the cranked wheels (y*) is 
geared by a piltion and Vhecl (g, A) andean endless screw (i), with a 
8y ( j X for regulating the velocity. 

Supposing the lever (r) to be removed, the cranks and the shafts 
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(w, ^,) (Z, Mj) verticiil, and the miichinOTy in action ; it will be seen, by 
^{^iiiatio^ that motion would be communicated to the vessel, but that 
it , ‘vtould be simply vertical, a mere up-and-down movement, and 
that th^ deck would always be* parallel to the liue in which it lay at 
starting. If we add the lever (r), centring it midway between the 
centre-pins of the shafts (o,p,), a very small, but scarcely a perceptible 
variation, would be produced ; but if now we place its centre-pin (j) 
nearer to the centre-pin ( p) of one.of the shafts, than to that (o) of the 
other, we shall have the motions of the centre-pinS so controlled by the 
radius /), that they move, both ai^ending and descending, with 
different and differing velocities ; so that die stem and the^.^em of the 
ship will rarely remain for tw'o successive instants jaitte Icvcd 

pki^. ^ . ' ■ , ^ ^ ■ 

In the foUowmg diagram (fig. 2), are shown the positions of the 
rfeck, which corres^nd to f * 
the cranky. 

Xhi$ arrrbws indioate 
the direC^i^; jn which the 
cranks tUrfl^und. 

When th1& cranks stand 
at o A, the deck will be in 
the positioti s x; as the 
cranks move to the position 
o B, 8 ivill ascend to u, and 
T descend to v, and the 
deck will be at u v; during 
' thfe change of the cranks 
to o c, u wiU descend to 
w, V to X, and the deck will attain w’-x, let thfe cranks go on to o p, 
w will now ascend to y only, but x to z,'y z becoming the position 
of the deck; as the cranks gfvon to the starting positions o a, y ■will 
ascend to s, and z descend to t, the deck will arrive at s t, the position 
whence it set out. It may therefore be seen, that in each interval of 
time, the motions of the stem and of the stern are different,, one of them 
being always greater than the otlier, and that at two posits in the 
course, the one which was the greater becomes the lesser, and vice versa. 
It is owing to tlie ingenious introduction of the lever (r) into its peculiar 
position, with regard to /he shaff ce|\tre-pins thab/his play of changes 

takes place, and the {^/ching of a ship in a brisk gale and high-rnniuug 
sea, is so beautifully imitated. By the Weight (a) this pitching bo 
made quicker or slower, at pleasure. = 

The invention is French, and patented. The naipes.of T* C. Cailly 
mid are stamped upon the machinery-case. 

Magnetic Needles Mondag/, 29tk February, ^ 

The council of the Society directed that a very large magnetic n^adl^e* 
should be immediately constructed, and fittdd up in the most eaxef^ 
manner, by Mr. Saxton; and be deposited in the Gallery, for the p^- 
pose of effectively showing the variation, oscillation, &c., of the magnetic 
needle, at London. 
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T. Optical Investiffatiom, * ‘2* Opiid&^ images. By the Rev. G. 

H, S. Johnson, ]M[.A.r 9f QH0en’s College, OxfbrJ. Published by 

Talboys, for th^ |ifathemali^.8q|fety. 

"W^: congratulate the University of Oxford* on the institution of a Matbe^ 
niatical Society. This body, though we arO informed it is extremely 
limiled in point of humbers, is yet, we conceive, liMely to be of great 
importance in furthering and encouraging mathematical studies, so little 
generally puisucd in that university, yet, as we have now abundant 
evidence, carried to so high a point by some few distinguished indivi^al 
membersk If it do nt>thiAg more than act as a p;|pting-<machinc for 
memoirs like those now before us, it will do much; but wc trust that its 
meetings may yet be productive of more cxtcmjve good. This society 
has as yet published only the twa papers above-named, which, though 
printed as separate tracts, may in fact bo regarded, in connexion with a 
previous publication qf a similar kind by the same author (relating chiefly 
to observations), as a scries of investigations on some of the most im- 
portant topics in what is distinctively called mathematical optics. 

• WWh regard to the flrsh the subjeef of caustics is one which we 
cjinnot say much to illusk*ate, in the compass of such a notice as the 
present. A caustic is the luminous line or curve formed by the inter- 
sections of rays of fight after reflection, ht curved surfaces, or after 
refraction through media bounded by such surfaces. A familiar example 
is seen in the inside of a tea-cnp, when the rays'^of a candle shine into St. 
On the surface ef the liquid tlieic will be seen a curved line of light, 
whose form, relatively to the circular outline of the cup,* is represented in 
the annexed sketeli. 

Such curves, formed underdifierent 
circumstances, are an elegant subject 
for geometrical investigation ; and have 
been treated by JVTt. Johnson, in the 
tract -before us, in a very original and 
beauHful manner, accompanied by some 
illustrative examples, which we believC 
are new. 

The subject of the second 
is one refetring to matters otore fa- 
miliar to every one who has seen optical 
experiments, and of more goneri in- 
terest; and on which it may be worth 
while to say a few woisds, to remove an ambiguity ini 
falL An optical image may be deflned to be the fc 
point ^f light for every point in the object whence a ray ot ugne 
originates, bM in sam^ relative position ; so that these points of 
collectivebj, (if their positions were marked,) would give rise to 
a plcture^or roe^^blance of the object, either exactly similar, or distorted 
in some of its p^ortions, according to circumstances. 

VOL. I. P 
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Such a formation of corresponding luminous points may take place 
in several diifcrent ways ; and the position of those points, and conse- 
quent depicting of the image, may be produced in several ways; but tlie 
essence of an optical image is th«ir actual formation by whatever' moans. 

Thus, ill the simplest case of the camera-obscura, the hole in the 
shutter and picture of external objects on the wall': from every part of 
the object (sujiposo the flame of a candle), a body of rays reach the hole. 
The minute aperture only allows a single narrow ray to pass; this reaches 
the wall or skrecn, and, being thus limited and defined, and of sufHcient 
intensity (since it i»» contrasted with the darkness of the room), will give 
(at whatever part of its course it may he stopped) a luminous point : all 
the other rays do the same in their respective directions ; hence, at atnf 
4isfanc)s^ an image is painted on a screen. 

Next, let us take the case of a plane reflector. From the flame of a 
candle, as before, rays fall oii every part of the mirror, and are reflected: 
but on no wall or screen is an image of the candle produced. The image 
is often said to be formed behind the mirror. Even su 2 )pose the silvering 
removed, a screen placed behind will have no image dejiicted on it. 
When, then, is it formed? or is there any image at all? Wc reply there 
is none in the sense commonly adopted ; but there is one formed in the 
eye (as a camera-obscura,) by the precise process of the last paragraph 
(modified only by the introduction of a lens at the ajicrturc). matter 

of* easy investigation, however, to show tliat t]icso rays which fall upon 
the eye, come in tlie same directions as they would have if they proceeded 
froin, a real object, situated at the same distance bclfind the mirror as the 
eye is before it. 

The same thing precisely may be said of convex reflectors, Tlie 
eye is deceived into the belief that an image exists behind the mirror; 
and, from the course of the rays, we may sj^eak mathematically of an 
iniage existing there, but the whole is a geometrical fiction. 

With a concave mirror it will be said, the case is different : here we 
can really exhibit the image on a screen; it is actually formed in the air. 
The eye, again, may he so placed as to see it. Buf these ai*c two totally 
distinct cases. They are each separately simple cases of optical images ; 
but they are not related to each other: the image, as formed in the eye, 
is not an image rclalivctif to the mirror. The rays come from the mirror 
as from an object,^ and they form ai^- image in the eye as a camera-obseura. 
In the other«casc, the ^image % really one relative to the mirror^ and is 
formed (agreeably to our definition) by the small definite pencils of rays 
which, from each point in tfie object, come by a separate course to give 
each a Itimirious point, corresponding to ihe point of its origin, and thus, 
collectively, anlmagc. 

• Tliis is, again, the case with lenses. The essential point, as before, 
is here the formation of u separate defined focal point of light for, each 
luminous point iii the object. When these are formed coUeotiyely, th^ 
is an image. In convex f jenses it can bq depicted on a screen; it can 
also be perceived by the eye. But the ^ two cases are again essentially 
distinct; the one is an image belonging to ^he lens; the other , to the 
camera-obscura of the eye, « . 

Now the image formed in the eye, by the rays pAceedina: from a 
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refracting surface, or through a reflecting medium, as i/ from an object^ 
will be modified in a variety of ways, according to the course wdiidi those 
rays take; and the object of the mathematical inquirer is to investigate 
what directions will be given to rays, supposed, in the first instance, to 
come from a luminous^ point, and then to be reflected, or nifracted, 
according to the kno^vn laws of reflection or refraction, at surfaces either 
plane or of any given geometrical species of curvature. According to 
these conditions they will seem to come, as it were, from an ohjt^ct of 
very different shape, and the determination of this constitutes what is 
termed the mathematical investigation of optical images. To this subject 
Mr. Johnson has directed his powerful mathematical abilities, and has 
treated it in a very simple and elegant, if not wholly original manner. 
It would, of course, be entirely unsuitable to our pages to enter upon 
details; but we will mention one result at which he arrives, which is 
somewhat singular. A straight line, or stick, wholly immersed in water, 
always appears to the eye sensibly straight^ though its apparent position 
is changed. Mr. Johnson was conducted, by his mathematical analysis, 
to a certain algebraic formula, which ought to express the nature of the 
image in this case; and instead of a straight line, (w'hich would, alge- 
braically, he expressed by a simple equation,) he found a curve of a high 
and complex order. When, liow'cver, he proceeded to inquire more 
clc«el3^into the nature of this curve, he found that one pjirt or branch of 
it only, was actually oovicerned in the problem: and that branch was 
found to have the remarkable property of taking a form so slightly curved 
that to the eye it wo*hld be sensibly confounded with h straight linej;- thus 
evincing the singular accordance of geometry w'itli nature in the mfdst of 
apparent discordance. 

II. Perspective Rectified; or, Tfie Principles and Application Demonstraied. 
With a New Method of Producing Correct Perspective Drawings without 
the Use of Vanishing Pobits. By Arthur Parsky, Professor of 
Miniature Painting and Perspective. 4to., 16 Plates. London, Longman 
and Co. 

Wk perfectly agree with Mr. Parsey in" his opinions, botli as to the 
advantages of a knoyvledge of perspective, and the facility of acquiring that 
knowledge by any one inclined to take the pains. Mr. Parsey has 
obviously thought much and justly on the principles of arkt many of his 
observations are original and important. We are, therefore, surprised, 
that with his qualifications, hejBhould have failed to see that Linear Per- 
spective is strictly a branch of geometry, which can nei^er he fisamt nor 
taught, but by a rigid adherence to ma^matical deduction and demon- 
stration. The fact, as we conjecture, is that the author has studied the 
subject more with the feeling of an artist than with that of a geometriciaiiy 
for his train of reasoning and language are deficient in that precision 
and accuracy so essential to all mathematical jnvestigatiems. 

There is no ^question byt riiat the apparent forms df objects, as 
impressed on the retina, are modified by the construction of the organs of 
vision; it is these forms that the artist endeavours to transfer to his 
canvas when he draws by eye. as it is termed, and his power of doing 
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with judgment and facility will doubtlessly be increased by a general 
acquaintance with the rules of linear perspective: but this last-named art 
waves all optical considerations, and only professes to furnish the means 
of delineating on a surface, the contours of figures, bounded by simple 
geometrical linos and surfaces, as they would be seen by an eye considered 
as a geometi'ical point : hence it is, that all delineations obtained on these 
principles arc, in fact, incorrect, when viewed from any other th«an the 
precise point from wliich the outlines were deduced, and which is taken 
to represent the eye of the spectator; the geometrical draughtsman, how- 
ever, aware of this,», shows his judgment hy selecting his point of view, so 
that no obvious distortion may be apparent in his outline, when viewed 
from any point indifferently as drawings usually arc. 

It is true that the ])arallel lines of the top and bottom of a long wall 
would always be projected on <1 plane into straight lines, but they are 
projected into curves on the concave retina of a person standing 0]>posite 
the middle of the length of such a wall; and the lines in question do, to him^ 
seem to approach cacli otheori cither side of him, and yet present no 
angle, an appearance which certainly implies that they arc seen as curves *. 

A person of Mr. Parscy’s talent and reflection might make a valu- 
able addition to the literature of art, by a work on the subject to which 
we have refen-ed; but this is not the object of the work before us, which 
professes to teach the geometrical art commonly termed linear peri?pcctdvo, 
and we must own that we regard it as a failure;. 

The system recommended by the author was that generally employed, 
before Dr. Brook Taylor and Mr. Hamilton, towardfs the close of the last 
century, placed linear perspective on its legitimate foundation, and gave 
it all the precision and elegance which distinguish it. We think, there- 
fore, that Mr. Parsey, in endeavouring to simplify the apparent difficulties 
of the practical ‘application of the principkjs established by these masters, 
made an innovation Vithout any improvement, and has really sacri- 
ficed both accuracy and intelligibility. 

He seems to overlook the fact, that an outline on paper ought to be 
the section hy a plane of the cones of rays proceeding from the contours 
of an object by the eye; and that by taking the chords of the angles 
sul>toiided hy the original lines, the outline he deduces is essentially 
false, because he ihcrehy assumes several unconnected planes of projection. 
For example, in his fifth plate the object is a cube, and he assumes the 
plane as not parallel to a face of the solid; in this case the upright lines 
of the cube would have a vanishing point, that is, the lines representing 
them would not be parallel as he has drawn them ; in fact the whole of 
his construction is totally erroneous in this and several other insitances, 
though the stylie of the diagraq|s prevents the defect from being imme- 
diately apparent. 

We would earnestly advise any one desirous of acquiring the prin- 
ciples of perspective, to have recourse at once to writers who have treated 
the subject purely mathematically, and they may be assured that they will 
find no dif%ulties if they are conversant with plane and solid geometry; 
without that previous knowledge, they will neVer master the subject 

‘‘‘v * We will take an opportunity of elucidating this, and some other points on the 
subject, in a future Number of this JournaL 
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III. Aiinual Report of the Royal Astronomical Society of 'London, dated 
Feh. 12, 1836. Printed for the Society. 

7\n early copy of this Report having been kindly put into our hands, we 
gladly avail ourselves of the opportunity of prcisenting to our readers a 
portion of its interesting contents, though \vc are obliged to use some 
editorial privileges to make room for our notice. It is not, however, that 
we intend to enter into any account of the affairs of tlie Society, or to 
notice here the progress which the science it cultivates has made wdthin 
the last year, gratifying as both are; it is the triliu to of respect paid in the 
report to the memory of three of its most distinguished FellowSj whom 
it has lost during that period, which solicits our attention. ' 

The debt of gratitude which society at large owes to such of its 
departed members w’ho have promoted the welfare of their race, is some- 
times discharged in part by the monument erected by the artist, and by 
the biography of the literary man; each helps to extend the knowledge of 
the benefits Avhich the community has received from those who are no 
more. And as the desire of postlmmous fame must ever be the strongest 
stimulant to tlie rightly ambitious, — to tliose who, by tlioir talents, are 
capable of bettering the condition of their fellow-creatures ; it behoves 
mankind, even from selfish considerations, diligently and faithfully to 
acquit itself of this obligation ; we, on our parts, wHl not be back>viird 
in payiiig our quota. 

The precise and forhial nature of an official report, necessarily keeps 
down the cxprcssioi^of those feelings in which a waiter would otherwise 
naturally indulge, w hen recording his recollections of a deceased associate ; 
consciou#that his memoir may be read by thousands who never saw, if 
they even ever heard of him whose character he is draw ing, he thinks it 
necessary to restrict himself to^a simple enunciation of the events, or of 
the labours and discoveries wdiieh have entitled his subject to eclebijj^. 
Hence aris(\s, as w^e presume, the subdued tone of eulogy in the biogra- 
phical sketches before us ; but as w-e do not feel ourselves under such 
restrictions, we, while we avail ourselves of the substance and wmrds of the 
memoir, shall unhesitatingly give expression, in one instance at least (the 
second in the following series), to that enthusiasm which we feel for a man 
not knowTi as he deserved to be, whose moral virtues were even more 
rare than the professional genius and extensive knowledge, which placed 
him in the foremost ranks of his contemporaries. * 

Dr. Brinkley, 

“ Bishop of Cloyne, was for a long time Andrews Professor of Astronomy 
at Trttiity College, Dublin, and Director of the Observatory near that city. 
Indeed, he had spent so much of the latter period of his life in Ireland, 
that he has been considered by some as a native of that country^ He 
was, however, born in England, and of English parents. He distinguished 
himself in early life at the University of Cambridge, wdiere he was the senior 
wrangler of 1 788. He was for a short time an assistant at the Observatory of 
Greenwich, where- probably he acquired the taste for astronomy which ho 
afterwards cultivated with* so ftiuch success: and it is to this circumstance 
also that he was indebted for the appointment of Director ot the Observatory 
in Ireland. For when TDr, Maskelyne was requested to point out the most 
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(|\iLiU(itid person that ho know, as a successor to Usher, he instantly named 
Brinkley. The obViervatory at that time was furnished only with a transit; 
and this state of comparative leisure gave him opportunities of attaining 
greater proficiency in trauscendenty .1 mathematics than any of his contempo- 
raries, and at a much earlier period. Most of his papers on subjects of this 
nature are inserted in the JMemoirs of tfie Royal Irish Acddemyt and are duly 
appreciated by those who are conversant with such inqu fries. On the erection 
of the circle, he applied himself more assiduously to practical astronomy; 
and justly estimating the powers and advantages of such an instrument he 
devoted his time to the elucidations of certain minute subjects in astronomy, 
which had hitherto efther evaded the researches of former observers, or had 
been the subject of much doubt and even controversy : such as the aberration 
and parallax of the fixed stars, the solar and lunar mutation, and the varied 
amount of astronomical refraction, more especially at low altitudes. In the 
investigation of these subjects we trace the same master-hand as in all his other 
inquiries: and although the result of his deductions relative to the subject of 
parallax doqs nut appear to accord with those obtained from the mural circle 
at Greenwich, yet so highly did the Royal Society estimate the talent and skill 
displayed in the inquiry, that they awarded him the Copley medal for his 
paper on this subject. The constants of aberration and lunar mutation, 
determined by Dr. Brinkley, are those which have been adopted by this 
Society, in the formation of*their catalogue of stars : the former deduced from 
2633, and the latter fcom 1618, comparisons of various stars. This attempt to 
detiuce from observation the constant of solar mutation (the existence al^whfeli 
was only known from theory) is at once a proof of h'‘s skill in the manipulation 
of the instrument, and of his confidence in its accuracy and its powers. His 
tables of refraction, when adapted to the external therfdomoter, are found to 
possess a degree of merit far above what has been generally att|ihuted to 
theiR. In private life, Dr. Brinkley was remarkable for the kindness of his 
disposition, and the urbanity and mildness of his manners ; and wa's ever 
ready to communicate information to the ze'elous and earnest inquirer after 
knowledge. On his promotion to the see of Cloyne, he devoted himself almost 
entirely to ecclesiastical affairs ; and for the last ten years he had not con- 
tributed a paper to any scientific society. He was for a long time the Presi- 
dent of the Royal Irish Academy ; and for two years filled i^Uo the chair of 
this Society. He died on the 13th of September last, at an advanced age. 

“ The following particulars of Brinkley’s earlier life have been communi- 
cated by a Fellow of the Society. Both he and Vince, when boys, were under 
the care of Mr. Tinley of Ilarleston, to whose assistance and influence over 
others both owed the means of maintaining themselves at the university. 
Brihkley wrote in the Ladies' Diary from 1780 or 1781 to 1785; and mention 
is made of his'*^ame by Maskolyne, in the Greenwich books, from June 1787 
to March 1788, in which interval he also took his degree at Cambridge,” 

Edward Trouohton 

••was boi'n, it is believed*, in October, 1753, in the parish ef Corney, in 
the county of Cumberland, the third son of a small farmer. . 4.11 uncle 
of the same name, and his eld^r brother, John, were settled in London 
as mathematical instrument makers, and tfs bis second brother was appren- 
ticed to the same business, Edward was designed to 1^e a farmer, and con- 
tinued to be .his father’s assistant till the age of seventeen. To persons 
acquainted with the condition of that part of England, it need not be said 
that his education was' better than is usual for his rapk, and was of a sound 

• The parish register for this time was destroyed. 
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tlioilf,*!! homely cast. There has always been there, so far as memory j^oes 
back, a considerable stock of mathematical and general knowledge floating 
amongst the people; and a large proportion of persons distinguished for their 
attainments in th0 university of Cambridge have arisen among the Cumber- 
land and Westmoreland yeomanry. Tlie*death of his second brother altered 
Kdward’s destination, and he was immediately placed with his brother John, 
then chiefly employed^in dividing and engraving for the trade and the higher 
branches of the art. Under^ his instruction. Trough ton made most rapid 
progress; and, at the expiration of his time, was admitted as a partner. 
About 1782, the Troughtons established themselves in Fleet-street, where 
they commenced an independent business, as succesbc^s to a series of well- 
known artists (Wright, and subsequently Colcx), who had previously occupied 
the same premises, Ramsdeii was then in the zenith of his reputation, but 
his dilatory habits were little suited to the wants and impatience of astrono- 
mers; this, and their own instrinsic merits, speedily advanced the brothers in 
their profession, and in the estimation of competent judges. Considerable 
rUalry ensued, and Edward Troughton, who felt his own powers, was not a 
person to conceal his feelings or to propitiate an adversary. After the death 
of his hrolher John, Edward alone continued the business till 1826*, when his 
increasing. age and dislike to routine employment, iiujuced him to take Mr. 
William Sirnins as Ips partner and successor. 

“ The life of an artist is generally contained in the history of his works, 
and this is peculiarly true of Mr. Troughton. Of him it may bo said, with 
tAitli^jtliut he improved and extended the use of every instrument he touched, 
and that c\ cry astronomical instrument was in its turn the subject of his 
attention. In this brancTi ho has no equal, except the celebrated Graham, 
the object of his unl^ounded admiration. To describe all his improvements or 
inventions would require a detailed account of almost every instrument, 
astronomical, nautical, or goodajsical, in actual use; we must, therefore, limit 
ourscUes to a brief and very imperfect notice. 

“The iiis'truincnts which hicihtalo navigation were peculiar objects of 
iutere.st to Mr. Troughton ; aiitPlong after his infirmities were an eftcctual bar 
to the applications of his most esteemed friends, he exerted himself to supply 
the seamen with well-adjusted and accurate se.xtants. * IV//;* fancies,’ he 
would say, ‘ may wait; their necessities cannot.* In 1788, he took out a patent 
for the double-framed sextant, a construction which, combining firmness and 
lightness, yet admitted of a considerable radius in this invaluable instrument. 
In the various adjustments of his sextants, the selection of their mirrors, and 
glasses, he was most scrupulous, and for many years scarce!}' any other wero 
seen in the hands of the most scientific q^p-vigators of our own or foreign navies. 
But there is a fault in the construction of the sextant, which the makqr cjan 
only imperfectly guard against — that of a sensihte cxcentricity ; and the de- 
tection and correction of this, though not very difficult, is beyond the skill 
of ordinary observe^rs. After trying and rejecting the repeating reflecting 
circle »JBorda, Mr. Troughton (1796) hit upon one of his happiest construc- 
tions, the British reflecting circle, which hears his name, — an instrument 
which, in right hands, is capable of wonderful accuracy. The a^lditional 
weight of the circle, and the trouble of tlio extra ,^*eadings, have hitherto , 
prevented its in«roduolion int<y' common use, and perhaps at sea^ where The 
errors of observation are necessarily of as large an order ns those of q, good 
sextant, the superior accuracy of the, circle may not come into play; but 

• The last capital instnimcmt made by Mr. Troughton aloiio was a seven feet 
tnuibit for Sir J. South, in ltt20, on the model of that at Greenwich. 
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for observations on shore, and with a stand, no sensible observer can hesi- 
tate between the ihstrumcnts. It is a characteristic trait of Mr, TrOughton, 
t^hat in order to bring his favourite circle into general use, he reduc^ its 
price below the usual profits of trade ; and if he had succeeded in his attempt 
he might have been ruined by hi& success,, for his sextants were by far the 
most gainful article of his business. With the same earnestness to promote 
navigation, he invented the dijvsector (afterwards reinvented * by Dr. Wollas- 
ton,) and expended time, money, and ingenuity to/tto incpnsiderablo amount, 
in atlemptinjr to perfect the marine top for producing a true horizontal 

reflecting surfiice at sea. The marine barometer, the snuff-b<>x sextant, and 
the portable universal dial, owe to him all their elegance, and much of their 
accuracy. Where others invented or sketched, he perfected, 

“ Among ordinary physical apparatus may be mentioned, considerable 
improvement in the construction of the balance, the mountain-barometer, and 
the form given to the compensated \nercurial pendulum, his pyrometer, by 
which some very valuable ex]iansions have been determined ; and the ai)paratus 
by which Sir George Shuckbr.rgh ascertained the density of water, and that 
which, in the hands of Mr. Baily, has given the true length of the simple 
seconds pendulum. On the length of the simple pendulum Mr. Trougliton 
himself made many very careful and extensive experiments, according to views 
and after a procedure of lus own ; *but his ideas, though ingenious and elegant, 
were not pursued after Caplajn Kater’s happy application f>l*Huyghens’ theorem. 
In the ordinary geodaosical instruments, Mr. Troughton greatly unproved the 
surveying level and staff, and reduced them both in weight and pricj; wkh 
increased convenience and accuracy. The errors of the common surveying 
chain, which are sometimes enormous*, and the ^complexity and expense 
of that made by Ramsden for the trigonometrical sutivey, led to the con- 
struction of a more sirnjde and accurate chain, at u reasonable cost, and of 
easy use. The larger theodolites by Mr. Troughton, those, for instance, of 
twelve inches diameter, are remarkable for simplicity and power. In tho 
refined and delicate instruments which have been applied to *‘„he most accu- 
rate geodaosical measurements, we may inenfion the large theodolite for the 
American coast-survey (1815), and those for the Irish (1822), and for the 
Indian surveys (1830), which may he advantageously contrasted, for their 
design and simplicity, with those, however. otherwise excellent, of Ramsden; 
and also the apparatus for measuring a base line (1827), employed by Colonel 
Colby in Ireland, and Colonel Everest in India (1829). It must not, however, 
he forgotten, that the idea of this last most exquisite apparatus, and very much 
of the novelty of the eoiistructioii, are due to our excellent members. Colonel 
Colby and Lieutenant Drummond. Mr. Troughton made some very beautiful 
and jmanageable zenith sectors, which were capable of groat accuracy, con- 
sidering their dimtmsions > one of the.se is, we believe, in the possession of the 
Danish gevernmont, and was employed in the Holstein survey by Professors 
Schumacher and Gauss, ,He had designed one with a six-feet telescope and 
arc for America on the eamc construction, but it was never completed, though 
considerable progress had been made. 

“ is, however* more properly with the astronomical instruments of this 
great artist that we ar^ immediately concerned; and here he reigns without a 
rival. In the small altitude and azimuth circle ( 1 792),^e portable transit, and 
the poi'ta'hle universal equatorial, and the theodolite, it is not easy to state accu- 
rately the line between his improvements or inventions, and those of preceding 

* On one occasion when two surveyors differed ift their measurements their 
oheutis were sent to Mr. Troughton to compare ; one was found two inches too shorty ' 
the other three inches too long. 
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artists; but it is from him that those instruments received their present fornx 
and perfection. The repeating circle of Borda, an instrument which ho dis- 
liked, first received its beauty and accuracy from his hands ; and for it he 
invented his very elegant double-foot screw, to give minute adjustments. 
The ordinary reading micrometer, and Iftie position micrometer commonly 
employed In the measurement of double stars, were greatly improved by him 
in simplicity, and brought to perfection ; and he first applied the former to 
dividing. In the class of kvger altitude circles, revolving freely in azimuth, 
we find the circle for Count Bruhl (1792), the Westbury circle (1806), that 
for Sir T. M. Brisbane, the Society’s Lee circle, the substance and form of 
Dr. Pearson’s circle, those eraiiloyed in the Indian su 4 *vey for determining 
latitudes ( 1830 ), and that at the Edinburgh observatory ( 1830 ), with many 
others which ii would be tedious to mention. In Groombridge’s transit circle 
( 1806 ), the beauty of the form and accuracy of the divisions satisfied every 
body but the artist himself*, whose experience and matured powers were finally 
exhibited in the mural circle. This finished specimen of sound engineering 
and mechanical construction at first met with much opposition ; and many 
were the objections, both before and after the erection of the Greenwich mural 
( 1812 ), with which its inventor was assailed. To these he resolutely turned a 
deaf car, for nothing could shake his confidence in what he knew; and he had 
the pleasure of finding, before liis death, tlie mural cirfte established in the 
Ro) al Observatory of Paris, and safely lodged on Us massive ]jier at the Cape, 
St, Helena, Madras, Cracow ( 18 . 32 ), Edinburgh ( 1834 ), Brussels ( 1835 ), 
Cafliz,<» Armagh, and Cambridge ( 1832 ). A small model, of two feet in dia- 
meter, was made for Sir f. M. Brisbane prior to the Greenwich mural, and 
is now at the observatory of Paramatta. The principal equatorial instruments 
of Mr. Troughton, with accurately divided circles, are those of Coimbra ( 1788 ), 
Armagh, and Brussels ( 1834 ). When we add to this long catalogue the large 
transits at Greenwich ( 1816 ), Camden Hill ( 1820 ), Cracow ( 1828 ), Markrea 
( 1 832 ), &c., in which the differential screws are so beautifully applied to form 
what he called the bones of the instrument, and the gigantic zenith tube at 
Greenwich, which he just finished before his strength failed, we have reason 
to wonder that even his long and active life should have sufficed for works 
of such variety and extent, and may form some estimate of the value of Mr. 
Troughton’s labours, and their effect on modern astronomy. It may, perhaps, 
be remarked, that the only astronomical instrument which is not greatly in- 
debted to Mr. Troughton is the telescope; and he was deterred from any at- 
tempt in this branch of his art, by a singular physical defect, which existed in 
many members of his family. He could not distinguish colours, and had little 
idea of them, except generally as they conveyed the idea of greater or less light. 
The ripe cherry and its leaf were to him of one hue, only to be distinguished 
by their form ; and he was in the habit of relating some curious mistakes 
committed by himself, and others of his relations, in confounding green and 
rod. With this defect in his vision, he never attempted any experiments in 
whiclf colour was concerned; and it is difficult to see how he could have done 
so with success. 

“ The most remarkable of Mr. Troughton’s writings are, * An accoujit of a 
method of dividing astronomical and other instruments by ocular inspection J 
&c„ printed in the Phiisf^ Trans., 1809 , which was rewarded with the Copley 
^ medal ; * A comparison of the repeating circle of Borda with the altitpde and 

• Mr. Troughton was, upon reflection, so little satisfied with the design of this 
transit circle, tliat he broke up a second, on a somewhat smaller scale, after he had spent 
150/. upon it. “ I was afraid,” he said, “ I might grow covetous as I grew old, and so 
be tempted toiiDish it, aUd 1 don’t think it is a good kind of instrument*” 
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azimuth trircle/ in the 1st volume of the Society’s Transactiom ; and several 
articles in Brewster’s Edinburgh EncycUvpcpdia^ such as ‘ Circle,’ * Gradua- 
tion/ &c. The descriptions of instruments of his invention or construction, 
may generally be considered to have been furnished by him to the authors of 
the articles in which they appear; Vnd an experienced judge will easily dis- 
tinguish by the luminous conciseness of his style (for he wrote in the same 
spirit as he constructed), the cases, and also the extent, to which this remark 
applies. His method of dividing has been generally adopted, and, with the 
obvious modification of dividing by diameters instead of radii, so as to eliminate 
any defect in the turning of the collar or rim, lias not received, and seems 
scarcely to require, at^y further improvement. In 1823, Mr. Troughton paid a 
visit to Paris, where he was received with great cordiality and respect by the 
distinguished artists and men of science of that metropolis. In 1^30, he 
received an honorary gold medal from his majesty the King of Denmark. 

** Mr. Troughton was one of thg original members of this Society, and at all 
times sincerely anxious for its prosperity. So long as his health permitted, he 
continued to be a constant attendant, notwithstanding his deafness, on the 
meetings of the council, and the ordinary meetings of the Society ; and his 
valuable assistance and advice were most readily afforded whenever they were 
required. His singiJarly clear understanding, his unimpeachable integrity, 
and kind, though inoependent temper, made him universally respected ; and 
there was an originality and raciness in his conversation and anecdotes rarely 
to be met with. At times, his criticisms might be considered to be severe, 
but never unfair, exet^pt, perhaps, on his ancient antagonist Ramsdcn„v*gai.ist 
whom he fancied he had grounds for complaint. In every other instance he 
was as ready to praise as to censure, and gave full and hearty approbation to 
the masterly conceptions of Graham, the beautiful exeo«ition of Bird, and the 
ingenuity and fertile invention of Ramsden himself. Nor was he niggardly 
towards his contemporaries and juniors. It may be added, that notwithstand- 
ing his high reputation and very simple habits, his carelessness of money 
did not allow him to become rich, for his object was fame rather than wealth. 

“ Mr. Troughton died at his house in Fleet Street, June 12, 1835, in the 
eighty-second year of his ag6, and was buried, according to his request, at the 
cemetery Kensall Green. Many of the members of this Society paid their last 
tribute of respect to bis memory by attending liis funeral, 

“ An admirable marble bust of Troughton, by Chaiitrey, was executed 
some years before bis death, at the expense of his private friends and ad- 
mirers. This is placed, as he wdshed it to be, in the Royal Observ^itory, 
Greenwich.” 

Those who did not know him avcII, or have only seen Mr. Troughton 
in his dark, dusty, back parlour, in Fleet Street, surrounded by books and 
instruments, which had never been moved perhaps for years, himself 
scarcely less antiquated in his dress and appearance than the furniture 
around him ; will perhaps smile with surprise or contempt, when wo say, 
that ill oirr mind, he was always the personification of tlie chivalry of the 
middle ages, without its vices : to a courage which would honour a soldier 
“in the breach, he united the courtesy, the generosity, the humanity, and 
the romance of tliat period; — the term has Become degraded by its 
prostitution, or else we should say he was the perfect gentleman in all the 
olden signification of that once expressive ^ word, CJon^ious of his 
deafness, he could sit for hours in crowded sqj^ety, 'waiting till those 
around addressed him, never manifesting any ^ irritability at apparerit 
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neglect; he was holding communion with his own mind, and rieli must 
have been that which could have aflPorded pleasanter intercourse. When 
importuned by the querulous complaints of his disappointed customers, or 
by the superficial remarks of would-be. mechanicians, his bland features 
Ijetrayed no impatience nor contempt, he “ shifted his trumpet and only 
took snuff." Towards the female sex he manifested that refined delicacy 
Avliich ensures their favour and esteem ; and children loved him, for he 
could amuse and converse with them as a parent. When oppressed by 
sickness and the infirmities of ago, and feeling the approach of death, 
’which he regarded with equal resignation and compoisure, his countenance 
would lighlen up 'v\dth pleasure at the entrance of a friend, and beam with 
intelligence at any happy remark or entertaining anecdote: in short, if 
ever man possessed perfect command of temper, united to ticute sus- 
ceptibility, it was Edward Troughton. 

The biographer in the report has mentioned that he was not rich — 
no ’wonder, for every season he assembled around him his less-prosperous 
relatives, and shared his annual profits among them, — he was too proud 
to accumulate wealth, and even those fair advantages which the most 
conscientious in trade would unhesitatifigly avail themselves, he scorned 
if they w'ere at variance with his refined opinions of what was consistent 
with lionour. His failing, as has been remarked, was love of fame, and 
nfucbdo we lament that no greater honours have been paid him, than 
such as courtesy or friendship suggested at his funeral. 

♦ Captain Henry Kater, 

“formerly of his majesty’s 12th regiment of foot, and latterly on (he 
half-pay of the 62(1, was early imbued with a taste for mechanical aiul philoso- 
phical iiHjuiry^ Having sutlered considerable constitutional injury from the 
climate of India, where he had been stationed, ho returned to England, and 
devoted his time and attention entirely to scici^titic objects. 

“ That Captain Kater was both a delicate experimenter and accurate ob- 
server, is abundantly proved by the various papers which are published in the 
Philosophical Transactions. They consist of suggestions for'the improvement 
of astronomical instruments ; experiments relative to the pendulum ; inquiries 
respecting a standard of weights and measures; trigonometrical operations 
for determining the difference of longitude between the royal observatories 
of Paris and Greenwich; investigations of the magnetic forces; and details of 
his invention a^d application of the horizontal and vortical lloating collimators, 

“ The pendulum-experiments had occupied Ca^itaiU Kater’s close attention 
for many years, and he has permanently attached his name to the well-known 
property of the reciprocity of the centres of oscillation and suspension, and 
theijf consequent quality of convertibility. Though this was a property already 
known to belong tP the centre of oscillation, it had never hitherto been practi- 
cally applied to determine the exact length of a pendulum vibrating seconds ; 
it was, therefore, highly creditable to his ingenuity, and claims the merit of ^ 
an original invention*^^ And in this, as well as in his laborious inquiries, 
respecting a standard ""of weights and measures, even where his conclusions 
have not escaped all the chances of error, he has led the way to the still more 
delicate researches whicl^ have followed. 

“ In the expedition which sailed, in 1818, for the discovery of anorth-west 
passage, it appeared tha*t from their near approach to the magnetic pole the 
compasses on board had become nearly useless. This induced Captain Kater 
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to make a series of experiments to ascertain the best kind of steel, the form 
of needle most calculated to receive the greatest directive energy with the 
least weight, and the most effective mode of magnetizing it. The results led 
to the adoption of the shear clock-spring steel, and the pierced rhombus form, 
in the proportion of five inches in length to two inches in width. The azimuth 
6<^mpasses thus fitted have afforded very accurate deductions, and have there- 
fei'b been much used in surveying. This instrument is the more valuable, 
ft’Ora being fitted with a si^ht^ on which slides (in a frame) the segment of a 
glass cylinder, ground to a radius of five inches, by means of which a fine line 
of light is thrown on the index, and may be seen at the same time as the gra- 
duations on the card. *^This ingenious and simple application appears to have 
been known to Halley, and is, indeed, described by the celebrated Godfrey, of 
Philadelphia ; yet it had been suffered to be forgotten for more than a hun- 
dred years. 

“ By the application of optical and hydrostatic principles to the construc- 
tion of his collimator, Captain Kater intended to determine the situation of 
the line of collimation of a telescope attached to an astronomical circle, with 
respect to the zenith or the horizon, in any one position of the instrument, and 
thereby to obviate the necessity of u.sing cither plumb-line or level. The ver- 
tical collimator was an improvement on the horizontal one, in obviating the 
soiufces of error arising from transferring the instrument to different sides of 
the observatory, and of taking the float out of the mercury and replacing it at 
each observation. As this appeared an object beneficial to practical astronomy, 
its inventor was awarded the gold medal of this Society in 1831. '■* 

Captain K.ater’s health had long been declining, and latterly a complaint 
in his eyes debarred him from his usual pursuits, his last experiment having 
been made on this Society’s Standard Scale. Sinking iiifflcr a severe affection 
of the lungs, he died at his residence, York Gate, on the 261h of April, 1835, 
ill the fifty-third year of his age.” 

Not having had the Jdeasure of more than a public accpAuintance with 
the first and the last of these savans, we have no observations to make 
on the sketches of their live® furnished by the report; but we cannot help 
smiling at a trait of inconsistency in a Learned Society, which we recoil t,‘ct 
with regard to |he Bishop of Cloyne. ’ It presented to Mr. Pond, the late 
Astronomer Royal, the Copley medal for observations which rendered 
doubtful the accuracy of T)r. Brinkley’s alleged discovery of a parallax 
in the fixed stars, and in the year following, it voteil to the learned 
doctor the same honorary, distinction for tliat very deduction ! 
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Description of a Self-adapting Pipe for*drawing off Liquids, at a constant 
Depth from a Surface of variable Level, 

A GREK ABLY to your request. I send a drawfng and description of my recent 
improvements and suggested applications of an apparatus which I introduced, 
about twenty years ago, into the Howard system of sugar-refining (a slight 
sketch of which was published in 1827, in the 'Repertory'), The object being 
to draw off liijuor at a level always below the floating scum, and above the 
subsiding feculence, so that it might pass to the filters with the least possible 
quantity of impurity and thus restore the stoppages necessary to clean them. 
And I the more readily accede to your request, since I have long thought the 
idea might be peculiarly applicable in those cases where water is drawn from 
turbid, and particularly tidal rivers, for the supply of towns ; it is obvious that 
the purest water will be obtained from the greatest altitude above the bed of 
the river, provided it be taken so much below the surfiice, that floating sub- 
stances shall not be drawn into the pipe. 

As it is desirable that the attention of the Metropolitan and other Water 
Companies, should be called to every plan offering the chance of their obtain- 
ing the clearest water which their respective localities may afford, it is hoped 
tlmt tfcey will give this improvement due consideration, at least. 

Fig, 1 is an elevation,of the Self-adapting Pipe, in action in a River. A 
pipe a, of any required diameter, is attached at its lower end by a joint h, to a 
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fixed pipe c, which last is the commcncemepl of a conduit destined to convey 
the water away. By mean* of this joint, the first pipe a, can move in a vertical 
plane, like an arm or radiiip^^und the centre d. Its upper end terminates in 
a spherical nozzle e, which is connected by a r;ihf, and a chain y, which may 
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be lengthened or shortened at pleasure, to a light hollow ball //, floating on the 
surface, a b. of the water. The nozzle is perforated with small holes, on the part 
wkich becomes uppermost when ft is at its greatest depression. The other 
part is preserved solid, so that, if the nozzle rest on the bottom, the mud may 
not enter the pipe: 

Fig. 2 is a side elevation of the joint. The elbows i and j on the two 
pipes a and c are necessary in order that the adapting-pipe may move in a 
vertical plane. 

It will be evident on inspection that by means of the chain the nozzle <?, 
may be set to any depth desired, below the surface a b, and that when this 
is once done, it will constantly remain at this depth, however variable the 
level of the surface may be. 

^ In cases where the mud at the bottom might be so deep that the nozzle 
might sink to the perforations, a stop might be easily attached, to arrest it at 
Any desirable level. 

A comparison of this apparatus with the wretchedly-contrived dolphins by 
which the water-companies pretend, at present, to take clean water only 
from the Thames, would at once show its superiority, and the necessity of 
something as efficient being substituted for these old hhiniler^.-^Extract from 
a Letter of John Isaac Hawkins, Esq., Civil Engineer, to, the Editor. February 
2M, 1836 . 


Geological Map of France. * 

The Board of Mines, in France, have been, for many years, commissioned to 
take the necessary steps for the construction of a Geologftal Map of that king- 
dom. Some distinguished geologists, assisted by able engineers, “were appointed 
by the board for this object. After twelve years employed in visiting ^and 
examining the country, ami in collecting and verifying matcj^ials, they have 
completed the general outline of the map, aiwi inserted the boundary lines of 
the strata, precisely as they were found on the face of the country. In addition, 
they have indicated the position of the principal mines and quarries, and the 
boundaries of their grants. They have also drawn up complete accounts of 
all the metallurgic establishments. A descriptive memoir is to accompany 
the map. The engraving of the latter it is supposed will be finished in the 
course of the yea^, 

A system of colouring is determined upon for designating the strata and 
their varieties. This is stated to be peculiar, and well adapted to indicate and 
distinguish them clearly. 

The Board propose,' after the completion and publication of this general 
map, to proceed with distinct geological maps of all the Departments, Into 
these, a larger quantity of detail will be introduced. . In order that no time 
maybe lost, the board are now fiimishing ftinds to enable j^rovincial geologists, 
mining engineers, 88c. to carry on surveys and oxploratidbs in different parts 
of ^ country, and to publish the results of their observations. So active have 
'the Board already^been in the employ of this kind of patronage, that it is 
expected more , tjian one half of the departmeiits will, before the epd of the 
have agents of the above description in active operation within them, the 
whole having for their object t^o systomatie finrpmtion and accomplUtoi^t 
V * grand series of maps displaying mihutel 3 |.the topographical geology of 
France. 
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Npw mode of reducing Silver y tj-c*. 

M. Becqiterel presented to the Academy of Sciences several electro-chemical 
apparatus, by which he had eiTccted the immediate reduction of silver, lead, 
and copper. 

“ I am able," says he, “ without the intervention of mercury, by constructing 
an electro-chemical apparatus of iron, a concentrated solution of common salt, 
and an arfc»cntiferous mineral properly prepared, to extract from the last the 
silver which it contains, in the form of crystals. The minerals experimented 
upon are those which arc worked in Colombia, and Allemont. The same 
process will reduce from the copper pyrites of Clicssy, near Lyons, the sdver 
which they contain, without touching the copper. Till the present time none 
but the argentiferous galenas have been successfully treated, tliough with 
considerable difficulty, for the extraction of the sih cr. 

“When a mineral, like that of Allemont, contains several metals, as lead, 
copper, &c., each metal may be reduced separateTy and at different periods, in 
such a manner that the separation goes on naturally. It follows from this 
that the minerals of copper and of lead can he treated in the same way as those 
of silver, but with much less facilvt},on account of the different degrees of 
oxidation which the^ take, and of the compounds which form during the 
roasting. • 

“ As the researches on the extraction of metals with which I am now 
ocbuiltcd, will occupy a long time,” obseivcs M. Becquerel, in conclusion, “ I 
have thought it proper, fo^; the interest of science, to make known to the Aca- 
demy the principle by the aid of which some of the metals may be extracted 
from their respective? minerals, and particularly silver." 

Medal in honour qf Watt. 

“ I called on M. Galle^a few days since. It was my first interview 

with the medallist, I was, however, soon led by him into his Atelier. An 
indifferent cast of Watt, by Chaiitrey, and an engraving, by Wagstaff, from 
Sir William Becchey’s picture of the same eminent man, occupied positions 
which marked they had been objects of the artist’s recent attention, if not of 
his study. We were almost immediately engaged upon them. M. Gallc was 
disposed to be severe u|)on some anatomical defects wdiich he pointed out in 
the forehead of the bust,'aild referred to the picture to corroborate his criticism. 
My remaik, that the cast might not be a perfect one, (and I really thought it so,) 
was not admitted as a justification. Soon after, M. Galle produced a study in 
wax, of the head of Mr. Watt, which he had roceaBy begun, and observed, 

* More t]ian twenty years ago 1 designed and executed a medal of Mir. Boulton, 
of Soho, the partner of Mr. Watt; upon this medal I bestowed great care, hero 
it is :• producing a large highly-finished bronze medal. had forgotten it 
for many years. A few weeks since I was so excited by an eulogy on Mr. 
which M. Arago pronounced at the Institute, that I felt disposed to underU|^ 
a medal to his honour. 1 then recollected my Boulton ; I drew it again 
and I began a pendmt in Mr. Watt. You see how far I have advanced/ 
examination, I found that a very successful and considerable progress 
indeed bean made by the veteran aitisL^ I now felt again, and deeplyi,,*fta - 
defects in the east, wid rdluMied to them*. M. Galle only remarked, Ih^it as 
the medal was not an ordet^^t, like his Boplto^ undertd^en at his sek} 
he could not afford to seltd to England for and^r. Perhaps, I thought, if 
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tht« were known, some Englishman, who had the means, and who could value 
|hia Voluntary tribute of respect to one of his countrymen from a distinguished 
foreigner* might furiiish M, Galle with better materials for hia noble purpose." 
Extract from n Letter of a Friend o/* to the Editor, Jan, 1836. 

Unaccountable Theft of Chemicals by Rats, 

About two years ago, in the warehouse of Mr. Johnson, Chemical-manufacturer, 
in Hatfon-Garden, 50oz. of Oxide of Uranium, were put into as many half- 
ounce bottles, each bottle wrapped in paper, and put into a drawer, in a counter. 
The premises bavingrbeen injured by an accidental fire, the floor of the room 
in which the oxide was kept was taken up, about six weeks ago : between the 
floor-boards and the ceiling of the room beneath, were found deposited, twenty- 
eight of the above bottles, and t^o others. 'The paper wrappers had been 
removed, and the outsides of the buttles were dirty, but the corks were sound, 
except a few which had been slightly nibbled, and the contents of the bottles 
were untouched. The other two bottles, containing Tungstic Acid, were also 
found corkf'd, and untouched. The removal of these bottles had been effected 
by rats. Tlio counter w'as nearly destroyed by the fire, but the workman who 
made it recollected that it had no, back-casing, and that the oxide-drawer did 
not go close up to the division which separated it fromdhe drawer above ; so 
that a long aperture between them was left; through this the rats had entered. 
They then must have lifted the bottles, passed them through the aperture over 
the back of the drawer, and dropped or lowered them down to the fiooV, and 
afterwards dragged them to their deposit. | 

But what was the inducement to commit the robbery ? The oxide of 
uranium is inodorous and tasteless, though of the latter quality they could not 
be aware, as all the bottles %ei*e found tightly corked, and the enclosed quan- 
tities were evidently the same as when put into the drawer. 

A deficit in the oxide had been observed, but the amounb had never been 
exactly ascertained before the fire happened v^hich drove the thieves from their 
retreat, and was the means by which the owner recovered the stolen property. 

Appearance of the Cross- Bill in Fifeshire, 

The Cross-Bill (Loaria CMruiVos^ro, Linn.) has been seen in Fifeshire, on the 
north side of the Frith of Forth. Its appearance in this country is extremely 
rare, as, it is believed, it has not been seen since the* severe Winter of 1825. 
Its name is derived from the remarkable conformation of its Bill, the man- 
dibles crossing each other at the points. Its principal food consists of the 
cones of pine trees, and ii. breaking them the utility of the peculiar formation 
of its bill IS seen. The individuals that wore observed were by no Aliens shy, 
remaining undisturbed till they were approached quite close. They %re sup- 
posed to have come from Norway, where its food is very plentiful.— B, M., 
Mdinhnrght March iith. 

f 

' ^ Easy Fusion qf Platinum in Large Quantities, 

** Iv platinum be fused upon charcoal it will be brittle, and unfit for the pur- 
pUsOAto which it is usually applied. I have no doubt it is oonvjg»r^ into a 
1 have tried Several substances as, a support for it, I find 

i^tl^bridg^ clay the best. ^r. John.son, of Hc^n Garden, has been kiiik 
ettongh to witness Some experiments with the ^bMl^pe, and he suggested the 
use of the aWve majterial aS'a support. He with him some bone-ash 
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cupels, but they were readily fused. All substances, indeed, seem to fuse 
under the intense heat produced by the combustion of the gases* in question. 

I find the best mode of fusing platinum is to keep adding gradually to the 
fused mass small pieces of the metal. When an ounce or more has thus been 
acted upon, the metal will be in fusion at the surface, but will become solid at 
the bottom. We may thus go on welding or agglutinating the platinum to 
any extent. Before rolling, or using the metal in any other way, be careful to 
cut olf that end which was next the support, as this becomes incorporated with 
a portion of silica, which renders it unfit for working. By adhering to the 
principle laid down, by having gasometers sufficiently^large (and their size 
may be increased to any extent with perfect safety), and by having the orifice 
whence the ga^ os issue augmented to a considerable extent, I am convinced 
platinum may be fused in almost any quantity. I have succeeded in aggluti- 
nating more than half a pound of this metal by the process just described.” 
Mr. Ma-UGHAm’s Comttumicaiion to Society of Arts, May 12th, 1835. 

Standard Scale and Standard Yard. 

Among the subjects on which jour Council has to congratulate the Society, 
none more peculiarly relates to ourselves than the successful determination of 
a Standard Scale, which has been, in the last two meetings, so ably reported 
by Mr. Bail)^ At first sight, scarcely any operation co\ild be imagined more 
ea^' or more simple than that of making one straight line equal to another 
straight line ; and it is only after a careful perusal of Mr. Baily’s report, and 
a consideration of the ac<JUracy w'hich is demanded in such determinations 
when employed in dq^luoing the figm'e of the earth by the actual measurement 
of degrees, or in ascertaining the absolute length of the seconds’ pendulum, 
that the difficulty of the task or the importance of the result can be appreciated. 
After many struggles with minute and unforeseen sources of error, which had 
escaped the nolHce of former observers, Lieutenant Murphy, R E., and Mr. 
Bailyl’, have put the Society in ifosscbsion of a Standard Yard and iv Standard 
Scale, as accurate as human senses, armed by the best means which science 
lia.s hitherto contrived, can produce. In pursuing this object, Mr. Baily and 
Lieutenant Murphy rcceive<l ready assistance from many members of the 
Society ; and the apparatus, made by Messrs. Troughton and Simms, is admi- 
rably contrived foi^.convenience and accuracy. 

The interest and value which would in any case ha^c attached to this 
subject, has been much enhanced by the destruction of the Imperial Standard 
in the late disastrous fire which consumed the two Houses of Parliament. 
For the history of the origin of these standards, and a^description of them, Mr, 
Baily’s report must be consulted ; we may however remark, that a single corn- ^ 
parison with the neat divisions and elegant mounting of the Scale of the 
Astroi^omical Society, would give a more accurate determination of length 
than a day’s work would have done with the clumsy and awkward original ; 
while the Jmmense number of comparisons between the two scales, dy*ectly 
and indirectly* under every vai'iation of observers and circumstances, tliroughout 
several weeks, has ascertained their relative lengths with perfect accuracy., 

• Oxygen and Hydrogen. 

f Lieutenant Miirphy undertook to make tke comparisons between the Imperial 
Stkndo^ Olid the Soeie^’s Sc^e, before the results could be ohWned, ho joined 
the expedition to the Euphr^rf^ lunder Colonel Chesney. Mr. *BaiIy executed tlw 
remainder of the work* and d|^ up the report. 

Vm.. I. Q .3 
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It is undoubtedly the most exact copy of an original that was ever taken ; and 
as fac-simile» Of out Standard were made at the same time for the Danish and 
Russian governments, and copies have since been taken for Mr. Baily and Mr. 
Simms, tViere is no reasonable fear that the measure should be lost or vitiated. 
Your Council trusts, that for the future every British measure of length, at 
least for scientific purposes, may bo expressed in terms of this unit. Mr. 
Bully’s memoir contains a very curious and elaborate history of the various 
standards which have been in use in this country, aud a comparison between 
our yard and the metre d bouts and metre d traits in Uic possession of the 
Royal Society . — Report of the Royal Astronomical Society. 

Premiums offered by the Royal Cornwall Polytechnic Society y for 183f>, 
and not confined to the County. 

A PREMIUM of Ton Guineas, hy Sir Charles l^omon, Bart., and R. W. Fox, 
Esq., for the best scries of practical cxperimt'iits, tending to prove how the 
dangers attendant on the present mode of blasting rooks, may bo most effectually 
and eeonoinieally guarded against. 

Two premiums, the first of Seven Guineas, the second of Three Guineas, 
by G. S. Borlasc, Esq., for the be»t and second best chemical or mechanical 
plans for ventilating mines, which can be applied to tire Cornish mines wiili 
advantage. 

A pi;pmium of Ten Guineas, hy G. C. Fox, Esq., for the best E.ssay on 
the various diseases incidental to miners, their causes, and the best practical 
moans of remedying them. Any statistical inforimttion as to the longevity of 
miners, compared with that of the other population of^.he county, will be 
deemed highly desirable. 

A premium of Ten Pounds, by John Hearle Tremayne, Esq., for the best 
available method, or improvement on the plans already suggested, for facili- 
tating the ascent. and descent of minors, provided tlie judges whall consider it 
to possess sullicient merit to be entitled to the premium. 

A premium of Ten Guineas, by E. W. W. Pendarves, Es(j., for the best 
practical method of ascertainiirg the quantity of water raised hy each lift of 
pumps in the mines of this county. 

Two premiums, the first of Seven Guineas, the second of Three Guineas, 
by John Taylor, Esq., for the most complete and accurate accounts of the 
rjiiantity of water su}>plicd to the boilers, the number of bushels of coals con- 
sumed, and the duty performed by any engine, for a period of not less than six 
months in the ensuing year 

A premium of Ten, Pounds by the Rev. Canon Rogers, for the most 
economicalii safe, and efHeient plan for lighting mines, consistent with the 
health of the miner : — such plan to be accompanied hy a statement of the pre- 
sent actual consumption of candles, and the cost per dozen lbs., at some pf the 
principal Cornish mines. 

Xyo premiums, the first of Ten Pounds, the second of Five Po^unds, by 
H. H. Price, Esq., of London, Civil Engineer, one of the Honorary Members 
of this society, for the best and second best practical plans for adapting to 
stcam-vcsscls the method used in Cornwall, of w'orking steam expansively; in- 
cluding practical drawings of the construction of the boilers and expansion- 
gear. Such boilers should combine pconomy of fuekwith safety, both as regards 
the clanger from explosion, and accidents to the vessel by fire ; with suggestions 
aa fo the best method of preventing the loss of heat by radiation, or otherwise. 
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Due rcji'iird must be had to the essential difference "between a single-acting 
engine working pumps by a lever, and two double-acting engines working 
a crank. 

All plans should be accompanied with ac|3urate models or drawings, estimates 
of expense, and all the information necessary to enable the judges appointed 
for the purpose, to form a correct judgment of their respective meiits. — Should 
several plans for any premium he jiroposed by the same person, a rtiodel of one, 
with accurate drawings and estimates of the others, will be deemed sufliciont : 
no individual to bo entitled to more than one premium, wliore two arc offered 
for tlie same ohjoet. — Thu judges will be requested toitvithhold any of tJieso 
prciniiims, pn vidod no plans bo brought forward, which they shall deem of 
sullieient imporlanco to merit them; the premiums will then be continued 
to another year. — Competitors for the foregoing premiums are requested to 
send their plans, &e.,/>«e oj' expense^ to the secretaries, on or before Ihij 1st of 

August, 18.h) Secretaries, Mr. Lovell Squire, jun., and Mr. Thomas B. 

Jordan, Falmouth. 

Railroads and Locomotive Trams in Bavaria. 

0>r the 7th of Dccomher last, a railroad, *whiGh had been completed from 
Niivnberg to Furth, id Bavaria, w^as opened to the yuhlic with great ceremony. 
The magistrates and other authorities of the towns, and a largo number of 
spo«tnt<)rs having surrounded a monumental stone erected in honour of the 
completion of the undertaking, the burgomaster of Niimberg began the pro- 
ceedings of the day with an address. The band of the civic militia then 
played the Natioiial^Iymn, the stone was uncovered, and one side displayed 
the cipher of the present king of Bavaria, and beneath it the inscription — 
“ Dkutschlands krste Eiskn-haiin MIT Dampkraft, M.D.CCC.XXXV 
On the opposite side were scon the united arms of the two towns, and the 
inscription, “ NTjrnrfrg und Fi^rth.” After a short pause, the Locomotive 
Steam-Engine, with nine carriages, decorated with the national colours and 
filled with passengers, started, and reached Furth safely, in about fifteen 
minutes. Several other trips, backward and forward, were made during the 
day. 

Imtance of Human Effimt. — Six Days' Sawing. 

A PAIR of sawyers, in the yard of Messrs. Paul, and Co., timber-merchants. 
Broad-street, Golden- square, e.xecuted the follow ing quantity of labour in sixty 
working-hours, in six days, beginning about eight, a.m., on Monday, the 
‘iath, and ending about four, p. m., oii the following Saturday, the 30th of 
January, in the present year. 

They sawed through an area of 3068 square feet of American Pine, along 
a line Vhose total length was 1 726 feet. In doing this, they raised the saw 
124,272 times, and as this tool weighed 30 lbs., they lifted an actual weight of 
3,728,160 lbs. But this amouj:it of labour was not more than one-thifd the 
actual exertion expended ; for to overcome the friction, in pulling up the savR 
through the kerf, and forcing it down again through the wood, at least two 
thirds more was necessary ; the total labour, therefore, was equal to lifting 
1 1,184,480 lbs. to the height of tlje stroke, and os this was four feet, there was* 
44,737,920 lbs.=:: 19,968 tons’ 18 ewL raised one foot high, in 60 honors, which 

* « Oermaav^s first Iron Rail-road wi^h lStcaiii -power.” 

<42 
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is 12,427 lbs. =5 tons, ll cwt. raised one foot high, per minute, by the two 
men, and 2 tons, 1 5:J cwt, per man, 1 foot high per minute. 

To estimate accurately this remarkable week’s work, it should be known 
that there was no preparation what 9 ver on the part either of the sawyers or 
their employers. On the Saturday preceding, the men, being upbraided 
for having done little, boasted they would earn 6/. in the week ensuing. One 
of their masters merely observed such an amount had never been earned yet, 
and promised them a gallon of ale if they did it. The lot of work had been 
previously marked out, — it was by no means favourable to the men, either in 
kind or size, and was fo be cut both into planks and boards, — they lined the 
pieces of timber and got them on and off the pit, — they shifted the transom, — 
and sharpened the saw, — in short they did everything just as usual, and had 
no assistance whatever ; they worked no extra hours, and took no unusual 
stimulus, drinking three pints of porter each, per day. 

The work was witnessed, as it proceeded, by workmen and others in the 
yard, and was certified, by these eye-witnesses, as having been done. It was 
also measured by a third party, between the men and Messrs. Paul and Co., 
and the latter paid G/. 2s. 7d. to the men for the week's work. Four pounds is 
considered, in general, a good week^s earnings, for a pair of sawyers, in London, 
on similar work. More than 4/. 1 Os. per w'eek is seldom got by the best hands, 
on the best work. ' 

The top-sawyer, William Thompson, is a nati\c of Birmingham; he was 
weighed after the work, and drew 11 stone, 13 lbs. — his height is 5 ft. 

He completed his thirty-fifth year in a fortnight after. Tlie pit-man, Daniel 
Hughes, was born at Winchester ; he w^eighed, at the same time, 12 stone, 3 Ihs. 
and measured 5 ft. 9^ in. He was forty-six years old oii the Friday during 
the job : both are married and have families. Thompson was a little distressed 
on the Saturday. Hughes was as fresh as wdicn he began. 

This feat having been noticed in the newspapers, and turning out, upon 
inquiry, to be true, it was thought worth the <^.rouble to ascertain all the par 
ticulars, from authentic sources ; we applied, therefore, to Messrs. Paul and 
Co., who introduced us to the men, and enabled us to make the preceding 
statement. — Ed. 


Double Sextant. 

A Double Sextant, by Mr. Rowland, of London, has lately received the ap- 
probation of the French Academy of Sciences, after a report had been read 
upon it, from a committee composed of MM. Arago, Mathieu, Beautemps- 
Beaupre, Puissant, and de Freycinet. This instrument has been patented in 
England, and subsequently in France. 

Preservatio7i of Cmm in Granaries. 

The destruction of corn in granaries often exceeds the enormous amount of 
14 percent, in a year. This is principally owing to two causes: — 1st, the 
presence of weevils, &c. ; 2nd, the heating of tl^ corn itself. 

‘ Taking these for data, and guided by a series of experiments which he 
had instituted for the purpose, M. Valley has designed and presented to the 
AcadSmie^es Sciences, an apparatus which he believes will prevent this two- 
fold Oause of los.s. 

His ekperiments have led him to the conclusion, that weevils are fond of 
quiet, and not disposed to the propagation of their species^ unless under cir- 
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cumstances of peifect tranquillity, and a certain condition of atmospheric 
temperature; that, therefore, if they are disturbed in the smallest degree, and 
the air has not the proper temperature, or even if the latter bo made to circulate 
among the grain in the great heats of Summer, so far from increasing, they 
will instantly decamp. 

M. V.’s experiments have also proved, that if a heap of corn be moistened 
so as to be in the most favourable state for fermenting, this disposition will 
certainly be removed if the mass be agitated, and at the same time be exposed 
to the action of a current of air passing through it. 

Patent-Lam Grievance, 

In' the fraction which has passed of the present year, the inventive genius 
of the nation has already been amerced in nearly £10,000?. Contrast this 
with the rational and just conduct of the Prussian Government. This grants 
an equal, if not superior amount of protection, at the cost of about 50/. ; and 
besides, advertises the invention of the patentee, without any additional cost 
to him, once in every newspaper in the kingdom ! This exorbitant amount 
of foes for letters-patent is, we hope, about to be reduced. Notice was given 
in the House of Commons, on Wednesday,^ the ‘23d ult, by Mr. Maekinnon, 
that he should move ®n the 2 1st instant, fora “ Select Committee, to consider 
the expediency of amending the present system bf granting patents, and of 
rendering more easy and expeditious, and also less expensive and less liahle 
to filigation, the manner of securing to individuals Iho benefit of their itneu- 
tions." • 
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N. B. — nu* filst Datt^ aiinoxt'd to each Patont, is that on whudi it was scaled ami granted; the secoinl, 

that on oi botuM* which tlic Speciflcation must be delivered and enrolled. The abbreviation For. 

Comm , signifies tli.it tlic invcnfion. 8:e., is "a commiinieation fiom a foieigncr residing ab.o.id.” 


FEBRUARY COnt. 

39- Clinton Gii.w Gii.koy, Arp:yle-street, 

Nt'w-road, St. Pancrjfcj, Altddw,, Engi- j 

iu*or; for (‘ertuiii improvements in ma- ' 
elmiery tor weaving plain and figured 
fabnen.* Fel). 25. — Aug. 25. 

40. William Gilyard Scartu, and Ro- 
bert ScARTii, both of Leeds, ITork.^ 
DytTb ; for manufacturing or pre- 
paring of a certain suhstaiice for bine 
dyers from materials not hitherto 
used for that purjiose, applicable for 
dyeing blue and other colours. Feb. 
2'fi.— Aug. 2ii. 

41. James Barron, Brass-founder, and 
Kuward Thomas, Workman, both of 
Birmingliam, B'<i»'M*.,for improvements 
on bedsteads, and apparatus to be used 
with or for bedsteads. Feb. 20. — Aug. 
20 . 

42. UoiiBRT William SrKviER, Ilcnrictta- 
strcct, Cavendish-Square, Middx,, gent., 
for mi iniprt)vement in tht; means of 
dissolving and preparing caoutcliouc or 
India rubber, for various purposes. 
Feb. 27. — Aug. 27. 

43. James Martin, Charipg-Cross, West- 
minster, Middx., Gent. ; for an im- 
provement in dissolving and preparing 
caoutchouc or India rubber, to render it 
appl^pable to various useful purposes. 
For. Comm. Feb. 27- — Aug. 27. 

Total, February . 24. 

MARCH. 

44. William Bates, Leicester, Fuller and 
Dresser ; for iinjirovements in the pro- 
cess of finishing liosiery, and otlier 
goods manufactured from lanibswool, 
angola, and worsted yarn." Mar. 8. — 
Sep. 8. 

45. Charles Schafhautl, Sheffield, York, 
Gout. ; for improved gear for obtaining 
a eontinuolis rotary action. Mar. 8. — 
Sep. 8. 

46*. Antatonv Thbophilus Merry, Bir- 
mingham, Warw., Metal -deal cr ; for 
‘ the application of certain white metal 
plated to certain manufactures, to 
which it has not hitherto been applied. 
Mar, '8.— Sep. 8. ’ 

47« Jambs Mobison, Paisley, Manufac- 
turer; fo» improvements on the Jac- 
quard machine, and on what is called 
wo Ton Box Lay, and in the remling 


and stamping machines uso<l in making 
shawls and figured work. Mur. 8. — 

Sep. 8. 

48. John Galley Heartley, Devonshiro- 
street, Bishopsgate-st. -without, Loud., 
Manufacturer of caoutchouc ; for iiii- 
provemeiifs in preparing or manufac- 
turing caoutchouc or India rubber, for 
various useful purposes. Mar. 8. — 
Sep. 8. 

49. .John Godwin, Cumberland-sti’cot, 
Ilackuey-roatl, Middx., Piane-forte 
maker; for an improvement in tho 
making or construction of piano-lortes. 
Mar. 8. — Sej). 8. 

50. Benmamin Simmfns, Winchester-street, 
Southwark, 6'Mrr., Phigineer ; for cer- 
tain improvi'inenty in retorts, stills, 
and other chemical apparatus, aqd tlie 
machinery coimecteil therewith, and 
by the ust*’- or employment of wliieli, 
various processes can be mor(‘ speedily, 
conveniently^ arfd economically per- 
formed. Mar. 8. — Sep. 8, 

51. George Holworthy Palmer, Ganal- 
grovc, <)ld Kent-road, Civil-engineer; 
for an improvement in the pnrilication 
of inflammable gases, and an ap]>aratuH 
by which the improvement is ajiplied ; 
such apparatus being also applicable to 
other useful purposes. Mar. 8. — 
Sep. 8. 

52. Charles Guynemer, Manchester- 
strc'et. Manchoster-square, Afiddv., 
Professor of singing ; for certain im- 
provements in piano-fortes. For. Comm. 
Mar. 8. — Sep. 8. 

53. George Lawrence, No. 8, New Bond- 
street, Hanover-square, A/irfrfJ'., Drt'ss- 
ing-case maker ; for a certain improve- 
ment ill the screws used for fastening 
the mouths of mounted-inkstands, per- 
fume-, liquor-, and medicine-hottlcs, 
also in fastening the mouths of jars 
and tumblers used for paste, salve, 
powtlors, prq^rves, and other purposes. 
Alar. 8. — May 8. 

54. Jambs^igglb. B^ry, Zanc., Engineer; 
for ce%.m improvements in steam- 
engines. Mar. 8.— Sep. 8. 

65. Charles Watt. Claphain, Surr., 
Gent. ; for certain improvements in 
pri*p.vring,i purifying, and refining tal- 
low stiifl*, fatty materials, and animal 
uiul vegetable oils, for various useful 
"purposes. Mar, 8.- — Sep, 8. 
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66, John Masters, Leicester, Leic . ; for 
nil improved essence of anchovies. 
Mar. 14. — Se]>. 14. 

f>7. John Chalklbn and Thomas Bonham, 
Oxford-street, Middx,, Water-closet 
manufacturers; for an improvement 
or improvements on tlie instrument or 
nj)paratus commonly hnown by the 
name of vices. Mar. 14. — Sep. 14. 

66. Kdvvari) Jelowkjkj, No. 6, Sc'ymoiir- 
placc, Bryaiistone^square, Middx., 
Bsrp ; for t*ei*taiii Improvcnionts in 

stciim-PiigiiifS. Mar. 14. — Sep. 14. 

r»!). Thomas A L« ocK, Claimes, Woi ’ c ., lace 
inanufactii»*cr ; for c(irtain improve- 
im-nts in rnacliinery f(»r making bobbiii- 
tict-laco, for the purpose of prtxlucin^ 
certain kinds of ornamental bobbin- 
iiet-Jaco, and other fabrics, by aid of j 
the improvements which are in part 1 
applicable to machinery constructed 
aecordin<r to former letters Patent 
granted to him. Mar. 1? — Sep. 17- 

60, At.IMIONSUS WieLTAM WEBSTfill, Rc- 
gent-street, Midd.r., Aurist ; for an 
instrument or appaAtus to be appli<*d 
to the oar to assist in hearing. Mar, 
17 .— Sep. 17. 

6].^«)14n Birkby, Upper Rawfolds, Leeds, 
York, , Card maker ; for improvements [ 
ill ma<*hiiiery for making needles. 
Mar. 17.— Sep. 17.-^ 

6:2. Lottis Elizke SETONETTE,Miiicing-laiio, 
Land., Merchant; for improvements 
in preserving animal and vegetable 
substances. For. Comm, Mar 2L — 
Sep. ‘21. • 

6.*!. Walter IlANtoeK, Stratfortl, Bssex, 
Engineer ; for an improved arrange- 
ment and combination of certain mo- 
clianical means of propelling vessels 
through water. Mar, 21. — Sep. 21. 

64. Robert llREin-EL Bate, No 21, Poul- 
try, Loud., optician; for ce^iin im- 
provements. upon liydromctera and 
saecharometers, for the term of seven 
years, to be computed from the 21st of 
Mar. iiist., being an extension of 
former letters Patent. ^ 


65, Francis Gybikin Spiesbury, Newmaii- 
street. Oxford-street, Phigincor; for 
certain improvements on machinery or 
apparatus for stamping up and com- 

^pressing metals or other substances. 
Mar 22. — Sep. 22. 

66. William Maugham, Newport-stroc t, 
Lambeth, Surr,, Chemist; for certain 
improvements in the pro<hiction of 
chloride of lime, and certain other 
chemical substances. Mar. 22 — Sep. 
22 . 

67- William IlJfLE, Greenwicli, Kent, 
Civil -eiigiiicr ; for certain improve- 
ments on machinery applicable to ves- 
s<;ls propelled by steam or otlier power, 
which improvements or parts tlierc‘of 
are applicable to other useful j>ur[)oses. 
Mar. 22. — Sop. 22. 

66. William Westley Richards, Bir- 
mingham, Warii^., Gun-maker; h»r 
certain improvements in primers for 
disci larging firc-arnis by means of per- 
cussion. Mar. 22. — Sep. 22. 

(to, John Cox, Bristol, Soai»-mani’facturer ; 
for eorttyn improvements in the niaiui- 
facture of soap, whieh will be partieu- 
larly applicable to the fettiiig or tulliiig 
of woollen cloths. Mar. 22. — Sep. 2‘i. 

70. Sir John Sc-ott Lh.lik, Fulham, 
Middx,, Knt., for an improved morle 
of acfjuiriiig power for the purpo.stj of 
propelling carriages, barges, and other 
the like contrivances for conveying 
goods and passengers. Mar. 23. — 
Sep. 23, 

71. John Lionel Hood, Newcastle-upon- 
Tyne, Gent., and Andrew Smith, Prin- 
ccs-street, Leicestets-square, Middx., 
Engineer; for an improved inode of 
manufacturing belts, bands, and straps, 
to bo employed in place of ropes or 
chains, and for other useful purposes. 
Mar. 26.— Sep. 26. 

72. William Blurton, Field Hall, near 
Uttoxeter, Staff., Gent. ; for an im- 
proved metliod of and apparatus for 
extracting milk from ci>ws and other 
animals. Mar. 20. — Sep, 26, 


ENROLMENTS of GRANTS in 1636. . 

6. High AM. Sharpening Tablet. Mar. 10. 

16. BoirrH, Locomotive Steam-engine and Railway -carr:iagc improvements. Mar. 23. 
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IIORiE MAGNETIC^.— TESRISTRlAi ^jijii^NETieM*. 

The problem of'‘ determining the number and '^position, of^ the magne^^' 
poles of the earth has been a subject of repeated, but of uniformly 
" unsuccessful, investigation: and, indeed, it is hardly yet^ agreed ;what 
property shall be consideied a test by -which the position of these poles 
shall be decided^ or upon any charactei;^ by which they shall be., defined. 
Even the language in which the discussion is condu(;ted is so vague,' that 
it would be difficult to learn from it what is meant by the word pole,** 
and perhaps impossible to reconcile the statements wo continually 
encounter, with an^ one definition of that point that either has been, or 
can be, given. There is, it is true, some notion of its being a j>oi 7 it 
mixed up in all these discussions : but whether it be a centre of force 
fron^ which the magnetic energy emanates — or a point towards which the 
free needle is always .directed — or a point in which the presumed 
magnetic meridians intersect upon the surface of the earth — or a point 
at which the dipping needle becomes vertical — or a point at which, in 
reference to surrounding points on the earth’s surface, the magnetic 
(dficctive) force "Jias the greatest intensity — or the points to which the 
Halleyan Lives of equal variation tend — or a point about which the 
lines of equal inclination ran^ themselves, as a focus — or, finally, a point 
to which all, or any number of these circumstances simultaneously 
belong — it would be altogether impossible to extract from the majority 
of writers on Terrestrial Magnetism. Should it, indeed, happen that all 
these definitions are virtually identical — that is, should all the rest result 

* It may safely be presumed that the leading phenomena of magnetism are 
familiarly known to most of our readers : but probably, few of tliose for whom our 
Journal is more ospecialiiy designed, have looked very carefully into the history, or aro 
at all aware of the present state' of the science, and its several kindred branches. Nor 
are we aware of any work, in which the general reader <yin find satisfaction on any of 
them, except he be resolved to enter into a more extended course of uipqlilyijs, than are 
compatible, except with a life wholly devoted to scientific pursuits.* Even of those who 
have enter^ upon a career of independent inquiry, few aro fully aware of the effort 
which have been made, the hypotheses which have been formed, the facts which are to dw 
accounted for, or the fatal objections that havo been urged against, even popular 
theories. To furnish the g^eral reader with a familiar view of these, and the tqore ex* 
tended inquirer with an analysis of the scarcer series of important papers^ that liave 
been published already in tlm tMnsactions of diiferent societies, in vaj^ua periodical 
Jodmals, and in separate treatises <Ievoted to those subjects, is considered by the conduc* 
torn of this work as one of the legitimate and most useful objects of theiii^^utnal. 

Instead, however, of taking up the different parts of this subject 'W the order 
required, in a fqrmtil and didactic Jreatlse, the have prefened to sek^only 

those wlu^ are of the most interest, and to arrange them, according to th«0m 
particuiw vie^yS^ course, whi^, when fully developed they are led ^ hope ^ be 
found in a gqra d^r^ to combine, utility with a oieht exhibition of the system by 
which the whole dually connected In nature. ^ ^ ' ' 

VoL. I. ^ M 4 
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as consequences of the one which may be arbitrarily selected as the 
definition — then it is true that the reasonings would be concerning the 
same point : but yet it would still be, in the first place, incumbent on 
those who so used the term, to demonstrate that the assumed mathe- 
matical dependence was necessary, and, therefore, that the physical 
dependence was inevitable. This, however, has not been done. Nor has it, 
probably, been attempted, inasmuch as the investigation undertaken with 
that object, would have shown the error of the assumption itself ; for it 
is remarkable that noi one of these properties determines {generally) the 
real centres of force^ nor yet the position of the points possessing any one 
of the other properties above specified’^'. 

It is not diflicult to trace to their source, these mistaken opinions : 
nor is it without interest or instruction. The symmetrical form of the 
earth, and the analogy between its figure and the terrelUe which Gilbert 
employed in numerous of his experiments, together ^^ith the very natural 
hypothesis of its being itself a great magnet, led him to suppose that 
the centres of force were^ symmetrically situated on the earth as he 
generally found them in his terrellee^ and, therefore, at the extremities of 
the same diameter. There would then he an identity between several of 
the points above specified — as, for instance, those at which the needle 
would be vertical, at which the intensity would be greatest, round wliivh 
the lines of equal dip would be ranged, to winch the lines of equal 
variation all converged, and in which all the magnetic meridians inter- 
sected: but as the analogy between the earth and tfle iron ball could 
scarcely be supposed to be a very intimate one, except as to general 
geometrical figure, and the possession of the magnetic properties, the 
assumption, though very natural at first sight, ought to have been 
rejected, as well as the whole train of consequences that flowed from it, 
as the extreme improbability of the conditions existing in the two bodies 
that would render the analogy possible, became perceptible. If, indeed, 
similarity of geometrical form could contribute to the disposition of 
the poles, there could not he any reason for the existence of poles on 
one part of the spherical surface rather than another, and hence, so far as 
poles were peculiar points, distinguished from those which were con- 
tiguous, there could not possibly exist such upon the sphere. If, on the 
contrary, they depended upon the material of w^hich the terrellae were com- 
posed, the capability whiylr that material possessed of having its symmetry 
of figure* ‘destroyed, without losing its magnetism, would at once offer 
conviction that there was no necessity for the points in which this 
principle wc^i especially apparent, being symmetrically situated upon 
symmetrically figured bodies. The fact, however, that an iron ball of 
tolerably uniform structure, generally did become tnagnetic, so that its 
p^les were in a diameter, furnished an analogy that was considered 
sufficient |p justify the assumption of the ma^etic poles of the earth 
being symmetrical: even though, had the uniformity of its composition 
been the cause, there was not &e slightest reason to think thdt earth 
did^ossess that homogeneity of structure that "would be essential to the 
symm€ftrical*developement or disposition^ of the m^etic energy. The 
ioles were hence considered to be two^ and situated either at the actual- 
^ Of some recent xesearches on this subject we shall s^ibak hereafter. 
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extremities of the terrestrial magnet, or so near it, as to be productive of 
effects not appreciably different from those which two superficially 
situated poles would produce. , 

The researches of Halley in respect to the actual directions of the 
horizontal needle, compared with those which on this hypothesis they 
should have taken, showed him the utter incompatibility of the two 
classes of results, and hence the fallacy of the hypothesis itself*". 
Nevertheless, though that opinion was thereby exploded, it has loft SO 
many of its erroneous consequences mingled up'jn our language and 
fundamental dogmas, that even now, so long after the opinion has 
become a mere matter of scientific history, the consequences of it seem to 
be almost universally adfnitted even by philosophers themselves ! TIius 
forming one more, in addition to the innumerable pre-existing instances, 
of the influence of language upon the progress, or rather in arresting the 
progress of scientific research and discovery ! 

The hypothesis of two poles in the same diameter of the earth, but 
not equi-distant from the centre, could not, of course, offer itself to 
those who considered the poles to be dither actually or approximately 
superficial: nor that of two poles, either on the surface or below it, 
but not diametrically opposite, to those who considered that magnetism 
of necessity, symmetrically developed in a body of geometrical 
symmetry of figure. To Hallev, therefore, no resource remained, but to 
try how far the observed variations of the horizontal needle could be 
made to agree with the hypothesis of Jour poles, two and two synimo- 
trically situated, or nearly sof. lie first assumed^them fixed : but this 
giving no account of the change of declination that Was continually taking 
place, he supposed two of thera»changeable in position, and the other two 
permanently fixed. The meehanism, indeed, which he has proposed for 
effecting this continual change, is suftioiently difficult to admit, and has 
been tlic chief stumbling-block to the reception of the theory of four 
poles. However, what estimate soever may be formed of his mechanism 
of the internal globe, in which one of his magnets was placed, moving 
witli a different angular velocity from the external shell in which the 
other magnet was situate, there is no doubt, but the idea of four poles 
was formed in the t^e spirit of the inductive philosophy, and that it 
strikingly marks the high mental character of its illustrious author. 
Halley proposed it as a conjecture, for the pivrpose of explaining the 
phenomena, which he believed could not be deduced as a coir^fequence of 
the action of two poles merely : yet, he entertained but little hopes of 
finding any hypothesis that should satisfactorily account for' all the 
phenomena, and hence he urges the necessity of determining the actual 

• The hypothesis required the variation from the same meridian tol 6 e always of the 
same name ; but observation showed that on all meridians there were variations bf 
both names, and therefore one or more points at which there was no variation at all. — 
PhiU Trans,. 1703. 

■f* The idea of an odd number of poles bad not perhaps then been entertained, or 
oven suggested, and hence could not have been tried 5 or even, if tried, would hardly 
help him in his difficulty. It would be much more natural to suppose ^o magnets in 
the north, each having two poles, thail to suppose there was one magnet wmi three 
poles, or two magnets, one of which had only one pole ; I sa/ more natural, simply 
because mere in imifmmity with the amlt^ous cases Which artificial magnets d^y 
exhibited. 


*• .V 
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details' by means of actual observations^ . Ho merely conceived, that the 
hypothesis of four poles furnished a better approximation to the general 
features of the observed linos- of equal variation, than the hypothesis of 
two superficial poles that had before been considered the adequate cause 
of the phenomenon. His hypothesis, for instance, required that there 
should at ditrerent points of tlie same teiTcstrial meridian be both easterly 
and westerly variation, and thus- agreed in the observation : the other 
hyjiothesis of two poles diametrically opposite, required that only one 
kind of variation shdukl be found on tlie same meridian, which was 
altogether incompatible with observation. 

Tlie lines laid" down by Halley, w'ore in several places faulty, 
inasmuch as they were furnished froni voyages niitde long before the epoch 
for which his celebrated chart was constructed (1700), and no allowance 
had. been made for change of declination during the intervening periods, 
since its diriiction and amount could not then be ascertained. The 
change in the positions, also, even of those Avhieli ho had laid down 
correctly, of course, speedily rendered his chart useless for the purposes 
of navigation — to the facilitating’' of which his labours were directed — 
and hence new series of observations were collected aiid collated, greater 
in nomhor, and more accurat(‘ly made : imd the result was, a new chart of 
the Halleyan Lines^ published in 1744*, and formed from a discussi'hv.i, 
it is said, of more than 00,000 observations, hy Mountaiiio and Dodson. 
These lines assumed, in some respects, a less bizarre appearance than 
those in Halley’s own chart; ajid ])ro])ahIy, it was ^o the co2nj)arlsou 
made upon the two charts, that wo owe the two extremely ingenious, hut 
still unsatisfactory, papers which the great Kuler has published in tiro 
Jlerlin Memo ires for 1757 oud 170()t. * , 

Euler, as appears from several other «papcis of hisj, adopted the 
doctrine of the magnetic current^ which moved the needle b}^ impulsion ; 
so that wlicn tbc needle came to a quiescent stfite it was a tangimt to 
the curve in which the fluid moved §. The laws of force in this curve 
were liiiknown, and even conjecture had been sparingly hazarded as to 
the geometrical nature of the trajectory of this perplexing ethereal 
stream ; and hence, it was impossible for Euler to fake up the problem 
as a physical one, but was compelled to consider it as a descriptive 
one, the law of description itself being purely conjectural. It might, 

f 

* An<I*ssgP,m in 175G. Mr. Barlow lias also laitl rtown a new sot of lines, from 
.observations more recently obtained, and more cafefully mode : but we sliall sjioak of 
this hereafter. 

•y No account, so far as we know, li-is been given of tlic method employed by 
Euler in these papers, in any English or foreign work (cxcc'pt flanstein’s Magnetismns 
dev Erdf,) on ^rrostrial magnetism; nor are wc awaro tlwit in any work in our own 
language there is even a reference made to them, except a very casn^ one by Professor 
Robison, in the article Variation,” in the Encyclopctdia Britannica. We hope, 
therefore, that we are rendering a sendee to men of science by giving in this place the 
onaly^B which wo have made of those papers, in the briefest and most popular form 
we con devise. For most purposes, this general view will be suiiicient ; and where this 
is not the case, the consultation of the papers theiosclv^s will bo rendered easier by 
this exposition of their contents. 

$ Mkn. de VAcad, des Sciences^ Pria?, totn, v. ; Opusoula Andtytica, tom. iii., 
p. etc. * 

§ The experiments and reasonings of Lambert first showed the fallacy of this 
opinion ; vide Mim. de rAead. de Berlin, 1766, p. 22—46. 
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indeed, at first siglit, seem iliat little, if unytliing could be gained by sueli 
a change, and tliat the description would even be more distantly removed 
from the true theory, than the^ physical conjecture would be. A momeiif s 
consideration, however, will correct this notion. 

Tlic geometrical effects of a physical law, so far as trajectory is 
concerned, are almost always encumbered with branches, which i-ender 
the liypothesis from which they flow (where it does not happen to be the 
true one) obviously fallacious and inapplicable : but when tiie figure of a 
trajectory, is altogether known from observation, the knowledge which 
most geometers possess, of certain of the simpler durves, enables tlicm to 
select such of them, as bear at least au approximate resemblance to the 
trajectory of observation. It was thus, that Kepler was led to the 
elliptic forms of the phtnotary ovldts: it was thus, too, that Sir John 
Ilersclicl was l(;d to consider tlie Icmniscata (or ellipse of Cassini) as the 
figure of tlie isochromalic curves. One of these eonjectures was subse- 
quently verified as the necessary result of a physical law, Avlien the body 
was undisturbed by foreign influences: the latter remains still unjustified, 
save by a comparison with experiment. Other approximate results as to 
trajectory, resulting position of bodies acted on, and in all the varieties of 
the geometry of 'f)hysics, might be quoted, , some of which have been 
verified, others remain still undecided, but the great majority of which 
h4i^ been subsequently exploded in consequence of the application of 
effectual tests giving results incomimtiblc with tliem. This circumstance 
is indeed of precisely the same nature as the construction of empirical 
formuhe, in respect to the quantitative relations among the objects of 
physical research generally. They have tlieir use : and great skill is 
ol'ten required to frame these descriptive or empirical hypotheses so as lo 
answer the mpre irnm<3diate purposes, which a knowledge of the true law 
of physical operation is fitt^id to do. .^Simplicity of construction, and 
rapid numerical approximation, are their chief requisites. In this 
respect, Euler manifested his extraordinary sagacity, not less than in 
any of his other researches : and it must be confessed, that the present is 
amongst those very hai)i)y conjectures which must ever be remarkable as 
an empirical construction for giving the quantities souglit, without even 
ap}>roacbing, in the slightest degree, in llie algebraical form of its results, 
lo the algebraical form of the result of the true theory. Though he did 
not hit upon tlie true law of description, yet, he certainly formed one 
which gave results, ditfering in many ciises o:j:tremely little, and in no 
case diffciring very widely, from the phenomena they wcr&,JiTtonded to 
represent, llis system, too, was one of great gcomctrictil and algebraical 
simplicity. In the second paper, he slightly modified the method he 
employed in the first: but in some of the cases, it is certainly more 
remote from agreeing with the phenomena, than the original hypothesis 
was. , 

Dissatisfied with the argument of Halley, (that the result of two 
poles would be, the same kind of declination on the whole length of any 
given meridian,) and actuated, too, by the great difficulty of investigating 
the case of four or more •poles, Euler resolved to try whether the poles 
having other than diametrically^ oppoiate positions, would not account, .at 
least approximately, for the variations figured in the charts of Halley, and 
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gf Mountaine and Dodson. lie would thus, in ease of tolerable success, 
effectually destroy the force of Halley* s chief objection to the duality of 
the poles, by showing that two, when properly assumed, would give the 
declination under the same meridian partly east and partly west. 
‘‘ Comme je prouverai cela indubitableraent dans la suite,** he adds, in 
conclusion, “il me sera pcrmis de regarder Thypothese de quatre poles 
magnetiques comme forte douteuse ; et avant qu*on ait tres evidemraent 
prouv^ quo deux poles magnetiques 'ne sont pas suifisans pour expliquer 
les phenornenes dc la decliiiaison magnetique, ce scroit centre les regies 
d*une bonne physique on vouloit rccourir a quatre poles.”* 

Euler’s researches were entirely confined to the horizontal needle, 
and his hypothesis is simply this: — t/iai the horizontal needle if a 
tangent to the circle jja.fsing ihrt^vgh the place of observation and 
through the two points on the eartlis surface at which the dipping needle 
becomes vertical^ Or at which the horizontal needle loses all directive 
tendency. At art. 55, of his first paper +, he thus expresses his principle, 
and his reasons for adopting it. ‘^La solution de ce probleme et des suivans 
cst fondee sur ce principe, que la direction magnetique sur la terre suit 
toujours le petit cercle, qui passe par le lieu propose et les deux poles 
magnetiques de la terre. On m’accordera bien ce principe a legard de la 
veritable direction magnetique, qui renferme ensemble Tinclinaison et la 
declinaison ; mais puis que la declinaison dbnt il s'agit ici, se regie sur lo 
plan vertical, qui passe par la direction magnetique, on en pourroit tirer 
qiiantite d’objections, dont la discussion menerait trop loin, et surpasse- 
roit les homes de notre connoissance. Mais on pourra^en sorte fixer les 
idees, qui entrent ici en consideration, que ces objections n*y ayent plus 
de prise. Si Ton pla 9 oit la les poles magnetiques de la terre, ou Kaxe 
magnetique traverse la surface de la terre, on seroit sans doute fort 
embarrasse ; puis que la declinaison n’y serok plus indeterminee, a moins 
que Tare magnetique ne passeroit par le centre de la terre. Par cette 
raison j'etablirai les poles magnetiques de la terre la, oil la veritable direc- 
tion magnetique cst verticale, de sorte que dans ces endroits il ne puisse 
y avoir question de la declinaison; et ce sera dans ces points, oil toutes 
les lignes Halleyennes doivent aboutir, de meme qu’aux poles naturels de 
la terre. Or determinant en sorte les poles magnetiques de la terre, sans 
s’embarrasser dc Tare veritable magnetique, les objections mentionnees 
n’empecheront plus, qu*on n'accorde le principe etablie, e'est a dire quo 
partout Taiguille aimanteq dirige suivant la tangente du petit cercle tire 
sur la surfheOode la terre par chaque lieu propose, et les dits poles mag- 
netiques, oil rinclination devient verticale/' 

Euler divided his paper into four general cases : — 

1. Where the poles arc diametrically opposite: 

Q, Where they are not diametrically opposite, but still in opposite 
meridians ; 

3. Where they are on the same meridian: 

4. Where they are anyhow situated. 

The first then he finds insufiicieiit to furnish any approximation to 
the phenomena of terrestrial magnetism: though he finds in all, except 
the first, an answer to Halley's fundamental objection to th^ duality of 

• Mem. dc tom. xiii., p. 177. ‘t' Ib., p. 200—1. 
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tliii poles Now, (l»at the law of force is known, it is easy to see that 
the projection of the dipping needle, upon the horizontal plane, cannot coin- 
cide with the tangent to a circle draAvn through any two fixed points: and 
hence to ascertain that the descriptive hypotlicsis of Euler is incompatible 
with the necessary consequences of th<? true theory of magnetism. Euler, 
however, from not having any method by wliich, from observed positions of 
the needle, tp determine the positions of the two points which he has called 
poles, wjis unable to do jiiore than approach towards them by successive 
tentative o2>crations. After all his attempts he found discrepancies; but 
these he attributed not so much to any error in hVs hypothesis, as in the 
difliculty of fixing the position of the poles, and the imperfection or 
inaccuracy of recordtMl observations. Had it occurred to him to seek the 
equation of condition that must subsist amongst the constants in the 
equations of their circles, that they may have common points of intersec- 
tion, it is obvious that throe good observations would have enabled him 
to calculate the actual positions of the corresponding magnetic poles: and 
hence he would at once have been able to bring his hypothesis to a direct 
and decisive testf. 

So long as the poles had been considered to be only two, and dia- 
metrically opposite, the point at which the dipping needle would become 
vertical, and those towards which the llallcyan lanes ultimately tended, 

points identical with those in which the axis of the magiiet pierced 
the terrestrial surface. Euler's rejection of that symmetry of the distri- 
hution of magnetisrn led also to a separation of the systems of points, 
each of whicli l?ad alike before answered to any definition of a pole. 
Some authors have subsequently fixed their attention upon one definition, 
and others on another, under almost every variety of aspect: yet still 
they all alike call the points defined in their respective ways by the 
common epithet, “pole," J^Iucli vagueness and confusion have arisen 
from til is; and more especially as, for the most part, the term has been 
used without any previous definition at all, and the import of it left to be 
derived from the manner in which it is employed in the investigation. 
It is even, by many writers, used in more senses than one, — that is, to 
designate points which are essentially distinct, except in the particular 
case of the diametral situation of the points in question. Some respectable 
authors have thereby not only led their readers into difficulty and error, 
hut hfive even been led into singular mistakes on their own reasoning, 
in consequence of their mistaken condensation of two points essentially 
distinct, into one single point. Euler, however, very properly discrimi- 
aiates here between the points at which the needle is -to vertical, and 
those at which the magnetic axis intersects the surface of the earth ; and 
from the first and well-established principles of magnetism, he is rigbl in 
considering the point at which the horizontal needle loses its directive 
qualities, and those at which the dipping needle becomes vdttical, as 
identical points. The contemplation of the magnetic Curves (or currents), 

“ That is, with respect to the pre$ent state of the HaUeyau Lines; but he thinks, 
that from the motion of thew poles witls respect to eaeh other, each case might posdbly 
be applicable to some past or future state of terrestrial roa^tiam. 

f For the deterroination of such points, under such ciremmstances, see cmr Note 
A, where the requisite equation of condition is investigated. 
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too, enabled him to see that if the needle erer could become vertical to 
the earth's surface, whilst the magnetic energy was unsymmetrically dis- 
tributed with respect to the geometrical figure of the earth, the centres 
from which these currents emanated must lie within the earth, and at 
some considerable distance from the surface. Euler views this as a 
matter of course, not necessary to dwell upon, but either so familiar to 
his own mind, or perhaps to other philosophers also, as not ^o require to 
be enforced by a single reason, such as we should expect would be the 
case with a novel or unobvious doctrine. If, however, we except Halley's 
j)olcs of his Terrclla, \^hich may bo viewed as fixed deep below the surface 
of the outer shell of the earth, this is the first distinct view that we have 
met with of that consequence respecting the positions of the centres of 
magnetic force. The definition of the pole whidi is employed by Euler, 
is that which has most commonly prevailed since his time; but the 
methods of determining it, and its connexion with other points, from 
observation, have been mixed U23 with errors of various kinds, and errors 
too, in principle as well as in detail. 

Subsequent researches led Euler to discover that his assumption 
respecting the needle being a tangent to the forementioned circle, was 
erroneous, and incapable of being made to accord with the phenomena 
completely. He, therefore, substituted the following, under the title of 
Correclions necessaircs pour la Thcorie de la DecUnaUon 
proposee dans le xiii. voliivie des Memoires. 

He supposes now that the true magnetic polos arc at the surface of 
*the earth* ^ the chord joining which he calls the magnetic axis, and its 
middle the magnetic centre. Then a line drawn from the place of obser- 
vation to the magnetic centre, being made to form the base of an isoscelefe 
triangle, one side of which being coincident Avith tlie magnetic axis, the 
other side will he the line of rest of the# freely suspended or dipping 
needle. This hypothesis (and he actually calls it such; vid. vol. xxii., 
p. 227) fulfils certain conditions tbat were essential to any good theory. 
1 . It gives the needle the approximately accurate j^ositions at the equator, 
the needle and axis being then parallel. 2. It fulfils the condition of the 
needle and axis forming a continuous line when at the poles. 3. It 
furnished twm points at Avhich the needle would be vertical. 4. It gave 
a scries of positions, single for each pjace, and having a certain, and often- 
times pretty close, aiiproach to the true position. Its defects are: 

1. That it is inconsistent with the since discovered laws of magnetic 
action ; hut^his, of course, ought not to be urged strongly here, since it 
only invalidates the hypothesis itself generally, and does not point out 
itsnpeculiar discrepancies with phenomena. 

2, That in all experiments with magnets we uniformly find the 
position^ of vefticity to the magnetic axis (much more th^ of verticity to 
the circles, whose common, chord that axis is), beyond the extremities of 

• It is extremely singular, after once entertaining the views he seems to have 
done in his former paper, as to the internal position of the poles, that he should have 
adopted this opinion of their superficial position. Possiblx indeed, he might not have 
intended to express any view nt all on that subject in liis former paper, and wc mu4it 
have interpreted him, therefore too liberally. 
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the magnet itself: whilst Euler’s hypothesis furnishes positions between 
the extremities of the magnet. Vid. pr. vi., p. 233. 

3. That it gives values of the inclination extremely remote from 

those furnished by observation. , 

4. That it does not furnish a magnetic equator differing from a great 
circle, and, consequently, in this respect, too, it is incompatible with 
observation. This, however, with one exception, is common to all the 
theories that have been proposed as to the position of the magnetic poles, 
ever since the true law of the variation of magnetic force has been accu- 
rately determined and generally understood. 

5. That a curve, described by the continued intersections of the 
needle, according to his hypothesis, in any one plane passing through the 
magnetic axis, bears but little resemblance, as to actual form and curva- 
ture, at corresponding values of the abscissa, to the true magnetic curve. 

By means of some lemmas in spherical trigonometry and this 
hypothesis, he proceeds to finds expressions, successively, for — the incli- 
nation of the needle, as it is referred to a tangent at the plaec of 
observation to the magnetic plane* — the inclination of the needle to the 
horizon — the declination of the needle ffom the geographical meridian — 
and one or two other lines and angles. Theso expressions are derived by 
a mixture of plain and spherical trigonometry, and his preceding 
k?n»nas (to which no exception can be taken, except that they are much 
less elegant and systematic than Euler s mathematical processes commonly 
arc) : and they are^ for the most part, exceedingly complicated in their 
forms. He does not attempt to discuss the form of the llalleyan Lines 
under this hypothesis ; and we doubt whether it would be possible to 
obtain an equfition whiejh would express them by means of these expres- 
sions and metliods : but he proposes to substitute another class of lines, 
which he calls magnetic routes,” instead of them (p. 244), which he 
thus defines — hes routes magnetiques sont des Jigjies' tirces sur la surface 
de la ierre^ dont des tangents marquent en chnqiie lieu Ic direction de la 
boussole — and finds them to be less circles of the sphere whose centres are 
in the magnetic equator, and whose circumferences pass tlirough the 
poles wdierc the needle is vertical. 

In a suggestion at the close, he juirposes to consider the magnetic 
centre slightly removed from the middle of the magnetic axis, to make it 

• He calls them, very properly, magnetic meridians. They are the planes, passing 
tlirough the true polos, and the several places of ohserviHion. In the language of the 
present day, the term, magnetic meridian, is exceedingly inappropijateljwtsed. By this 
term is commonly meant, the vertical great circle, passuig through the axis of the 
needle. Various peculiar phenomena, have been imagined to take place in this plane, 
and it is a favourite position amongst meteorologists, in which to discover peculfsir 
modifications of the Aurora Borealis ! It would be difficult to assign any reason, 
admitting the connexion between the causes of terrestrial magnetism, and th# aurora, ' 
wliy a plane not passing tlirough the centres of nrngnetic force, should be expected to 
liave any peculiar claim to these remarkable peculiarities of phoilomeiia, in preferefico 
to any other. The truth is, these peculiarities take place in every possible position ; 
but, like the predictions of future events, rainy days, &c., when a dogma is once laid 
down the fulfilments are faithfully recorded, and duly dwelt upon, and as even rain 
a da^ or two before or after ^Ifilsjthe wizard’s prediction, so the phenomenon haying 
an azimuth a few degrecsf east or west of this magnetic meridian, is easily by a little 
imagination, or a little fashionable phildsophical “coaxing,” tranferred to the plane itself : 
— ^the more extreme cases of exception being wisely forgotten ! 
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agree with any slight discrepancy between the result of his hypothesis 
and the phenomena furnished by observation : but seeing that this cir- 
cumstance would render the calculation much more difficult, he does not 
attempt to give, or even to sugg(;st any details respecting the effect of 
this last named modification. From the complexity of the results already 
laid down, there could be little hope that the subject under this new 
aspect could be effectually treated in any one of its branches by means 
of the mathematical processes which he has laid down, or by others having 
any direct analogy to them. 

Meanwhile, attempts to discover the true law of magnetic action 
were gradually working towards a decided proof of that law which is 
now established beyond all question — ^the inverse square of the distance. 
It appears to have been first distinctly proved by our countryman Afichel, 
and published in his Treatise on Artificial Magnets^ in 1 750. lie had 
the merit, too, of introducing the use of the Torsion Balance into the 
method of experimenting on the law of action of such forces — the instru- 
ment by which Coulomb, with singular address, fullj’' and satisfactorily 
established the law. Lambert, however, in the volume (xxii.) to 
which we have referred for Bulk’s second paper, published a dissertation 
on tlie same subject. This paper displays that address both as a mathe- 
matician and an experimenter, for which Lambert was celebrated in a 
high degree: but the method involved difficulties and fortuitous « '^dis- 
turbances against which it w'as impossible to oppose the most consummate 
skill and discrimination. lie, by a very ingenious and subtle mode of 
reasoning, established the true law of magnetic, action, and showed a 
considerable approximation between its results, and the results of those 
experiments which he made*. They were repeated and varied by Dr. 
Kobison, both as to circumstance and the form of the apparatus : and 
that truly eminent philosopher was led ‘to results still more closely 
agreeing with theory thamLambert had obtained. Notwithstanding this, 
as he still thought the discrepancies • were more than ought to have 
existed, he was too candid to urge that the law was established beyond 
the possibility of dispute, (Supplement to the third edition of the 
Enci/cIopcedia^Britannicay vol. ii. ; and Mechanical Philosophy^ vol. 
iv., 2>* 340.) He stood alone, however, in his estimate of the proof 
afforded by the experiments of ^ Coulomb ; and forms the solitary 
instance of doubt respecting the conclusiveness of that completely 
decisive course of experi/nent in finally deciding the question. Besides 
the merffoiK^ of Coulomb himself, in the Mhn. de VAcad.^ the best 
view of them is given by Biot, in the third volufiae of his Traite de 
Physique^ p. 66 — 76* 

Though the magnetic dip had been very early discovered, yet it 
seems to have been uniformly neglected in discussions respecting terres- 
tijal magnetism, with a few such exceptions ^is Euler, and Lambert, and 
Mayer. The variation seems to have been thought to be total effect of the 
cause, whatever that cause might be which produced it. The intensity 
of the magnetism, as manifested by the horizontal needle, was, indeed, 
observed with attention as to its daily changes, by Oraham, nearly a century 

llis determination of the position of reposo of a needle, subjected to the influence 
of a magnet, will be ooneidcred hereafter. 
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ago ; yet no particular attention was paid to the changes it underwent in 
passing from one place to another, till nearly the close of the last century; 
and though it was suspected that the intensity like the dip increased from 
the equator towards the poles, yet till the return of Humboldt from his 
South American expedition, and the discussions of the observations 
which he had recorded by Biot, no certain evidence that such was the 
case, existed. Biot appears to have been the first who attempted to 
apply the laws of the variation of magnetic force to the actual determi- 
nation of the magnetic poles, which he did in a m^moire read before 
the National Institute, at the end of 1804*. Baplace also gave the 
formula which connects the intensity in two difierent planes with the 
actual intensity of the force, and actual dip of the needle ; and as 
Humboldt had observed All these, they operated as mutual checks upon 
one another, and verifications of the general fidelity of the recorded 
observations. This is the more satisfactory, as Biot has remarked, inas- 
much as Humboldt could not be warped in his judgment by any 
hypothesis of his c\wn, since he could not jiossibly foresee that Laplace 
would submit the observations to so severe a test. 

Biot, however, in his investigations,* was obliged, as his predecessors 
had been, to confiAe his attention to a representation of one of these 
essentially-connected phenomena, that is of the intensity, dip, and 
va>wition, and it was the dip which he selected for the purpose. “ In 
regard to the declination and intensity," he says, “ we freely confess that 
wo are entirely unacquainted with their laws, or their causes ; and if any 
philosopher is so fortunate as to bring them to one principle, which 
explains at the same time, the variation of the inclination, it will no 
doubt be one of the greatest discoveries ever made." He does not even 
consider his ‘yiiypothesis as anything real, but only as a mathematical 
abstraction useful to connect the results, and proper to ascertain in future 
whether any clianges take place." Still he does not view his formulae 
as an empirical construction of the observations." Probably, he intends 
by empirical formulae, formulae which are fortuitously taken, and so 
modified by means of the constants, as to agree in their results with 
observation : yet still, if his physical hypothesis is not to he considered 
“ anything real, but merely as a mathematical abstraction useful to 
connect the results,” there docs not appear to us to be any essential 
difierence between it and an empirical formula, since it is confessed to be- 
only the algebraical expression of an empirical law — of a law wliich 
lays no pretension to physical accuracy. Yet it is upon the e;^dc^ce of an 
investigation, thus characterized by its author, that the position of the 
poles, as concentrated in a molecule at the centre of the earth, has been 
generally adopted, and upon which the opinion maintains its ground to 
the present day, there being no new evidence nor new argament p?soduced 
in favour of it. 

Biot's hypothesis is— r^that the magnetic forces are situated in two 
points (or, at all events, that the resultant of all the forces of each separate 

* This memoir has besn translated in the 22nd volume of the Philosophical 
Magaseincy and considerable oxlractsv from it (all the essential parts) have been 
inserted in the article “Magnetism,” in the later editions of the EncyclopcsdiaPrxiai^ 
It was originally published in the Joamal de Physi^incy for the year 13 (1804-6). 



228 


TERIIKSTUI AL AI AGNETISM 


kincl^ is a single force sitiuiled in a fixed point) — that these forces are 
equal iu intensity but contrary in tlicir quality — that these forces vary 
inversely as the square of the distance of the magnet acted upon — that 
these centres of force are situated, in the same diameter of the earth — an<l, 
lastly, that they are equally distant from that centre. 

Upon the first* of these hypotheses, considerable diversity of opinion 
has prevailed, and under every aspect the decision of the question is 
clogged with difficulties, both experimental and mathematical ; but if this 
were admitted, it Moijld seem almost inevitable to admit the second of 
the hypotlicsos. The third is now undoubted by all philosophers'; but 
the fourth and fiftli are not only unnecessary rostrietions, — they are also 
incompatible with other plienomena, which must bo accounted for by the 
true theory, whatever it may proVc to be. "fho magnetic e({uatdr, for 
instance, must be a great circle — wdiich it is not; the parallels of magnetic 
latitude ought to he actually parallel and circular — wliich they are not: the 
variation of the horizontal needle ought to bo constantly of tlie same 
name (U or AV.), through the whole extent of any 'given meridian — 
which it is not ; the magnetic intensity ought to he altogether free from 
sensible change — which it is nof. The hypothesis, even Avlien the ])ole.s 
are at unequal distances from the centre of the earth, and at finite dis- 
tnneos, is still liable to nearly all those objections, the form of statement 
of one or two of them being slightly modified. P'or instance, the magficTic 
equator would cease to he a great circle, but it would still be a circle — 
w’hich is contrary to experience: the lines of equal |lip "would still be 
parallel, though at dilferent distances in the two hemispheres — "which is 
contrary to experience; the magnetic intensity w'ould now become (pro- 
bably) sensibly different, but the lines of equal intensity would, like the 
lines of equal dip, he parallel to the magnetic equator — whkdi is contrary 
to experience ; and, finally, tlie objection iftiinodificd, arising out of the 
ntjcessary magnetic variation, still retains its fatal power against the hypo- 
thesis under this view also. Nor are these all the difficulties of the 
hypothesis; but as any one of them is sufficient to overturn it, "sve need 
not here enumerate more than are already set down. 

In this dissertation, however, Jliot not only pointed out the true 
inode of investigation, but derived also llie formuhe for the dip in terms 
of the magnetic latitude, as >vcll as determined the approximate position 
of tlic magnetic equator itself (vicAved as a great circle), which arc 
admitted (Avith slight modifications of the formuhe, and slight changes of 
position ill ibo equator,) to tlic present time. TJie modified formula Avas 
furnished from original and independent iiiA'estigation by Krafft of 

• In his discussion of the state of the magnetic forces in a saturated har, (^in his 
Tfaiti df Phpaujiue, voJ. III., p. 77?) Biot has adopted a different hypothesis; viz. 
tl\at at any point, the quantity of feromagnetism, is exprcfsscd by /a-'"*, where 
is r. constant, depending oix the state of the magnetised body generally, 2 / is the length 
of the bar, and, x the distance from the extremity of the bat, which contains one 
specified kind of magnetism. 

Would not Biot’s formula he improved, by rcfeiring the origin of ae to the middle 
of the bar? The result would be — ^*-*). & Thii| Avould be more elegant in a 

geometrical point of view at least ; but the writer of this paper will' have occasion, 
shortly, to show, in another place, the fallacy of the whole reasoning ; and hence it is 
unnecessary to dAvell upon it here Avith any greater detail. 
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Petersburg]!, and tlie Jctcrinination of the change in the position of the 
equator, arising out of its positions at two different epoclis, was effected 
by iVi. Morlct^'. Tlie niotliod of Morlet consisted in the det(»rmination of 
certain points, in or very near the equator, from actual observation, and 
tlieii from other points more remote, interpolating l)y means of Krafft's 
formulai — the latitude being estimated on great circles, passing tlirough 
the axis of the magnetic molecule, and the place- of observation. AVc 
shall see hoverffter the degree of iiiaccuriicy that must result from this 
process; or rather, we should say, from the theory »n which this process 
is formed. AA'e have iioiiccd above some fatal objections to the theory 
itself. 

• Mlm. des Savans liJtraiif/.f tom. iv. 

I To bo continued. ] 


THE VILLAGE OF J .E ADIIILLB, LANARKSHIRE. 

* (From a Correspondent.,) 

The village of Ijcadhills is situated in the parish of Crawford, and county 
ofT^anark, Scotland, at the altitude of 1280 feet above the level of the 
sea. The pr(‘vailing rock in the neighbourhood is Greywacke, but at no 
great distance (^lay-state and greenstone are found, and coal within ten 
miles at Sanquhar and Douglas. U'he altitude of the Lowthers, the 
highest hill in tlie neighbourhood, as taken geometrically by Sir John 
J.eslie, is 2390 feet; hut, according to my measurement, made with a 
theodolite, uiiiler very favourable circumstances, its height is 2409, — or 
13 feet higher — a difference scarcely appreciable upon such an altitude. 

According to common report, the load-mines Avere discoA’^ered by a 
German of tlie name of Bulmcr, Avhen searching for gold in the banks of 
the adjoining rivulets. This account is extremely probable, for the 
numerous hillocks on the hanks of the streams AAdiich discharge themselves 
into the Clyde and Nitli, bear evident indications of having been 
thoroughly searched for that precious metal: even so much so, that those 
miners, wlio at present amuse themselves, during their leisure houi*s, in 
searching foi* gold, cannot find a spot that has not previously been 
explored.’ * 

The method of searching for gold is, I believe, the s^e in every 
country; however, the one adopted at Leadhills is as follows:— The sur- 
face of the rock is laid bare; the earth, sand, &c., in its crevices are col- 
lected, riddled, and washed. The water carries away the earthy particles, 
and leaves those materials Avhich are of greater specific gravity than itself, 
as flint, quartz, and Avhat gold there may be. The proceeds from ohe 
puddle, as it is called, are generally, at the most, not more than a fcAV 
particles, not larger than the point of a pin; hut a man, in six hours, at 
an average, may collect about 4d. worth of gold. Some pieces, hoAvever, 
have been found as large as a pea, or small bean; and in 1827, one of the 
overseers at Wanlockhead had a piece so large imbedded on quartz. 

These gold mines, however, were once, productive, for history informs 
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US that in the reign of James the Fifth of Scotland^ 300 men were em- 
ployed in them; and when that monarch, in a hunting-excursion in the 
adjacent moors, dine<l in Crawford Castle: each of his retainers, for dessert 
after dinner, were presented, on* a wooden platter, with a few bonnets 
crowns, as the produce of the soil. These pieces were coined from gold, 
obtained in the mines of Glengonar, the rivulet upon which Leadhills is 
now built. * 

Lead, however, for centuries has formed the mineral riches of these 
mines. The vein hai more than once expanded to the enormous width 
of 14 feet, but, I myself never saw it more than 4^ feet, and this was 
considered by the miners as a vert/ good lead. At present the crip or 
animal number of bars (of 1441bs. each) amounpis to 10,000 in Leadhills, 
and to about 8,000 in Wanlockliead, whereas at one period 3o,000 were 
made at the former, and 15,000 at the latter. 

It is not, however, to facts such as I have mentioned, that I parti- 
cularly wish to call your attention, hut to the mental superiority of these 
miners, over miners in other parts of the world, and to show, that even 
among a class of workmen, wluo might be supposed incapable of pro- 
fiting by good example ; ^one man of intelligence, Inay produce bene- 
ficial effects, that for ages will be felt and duly appreciated. The 
individual to whom I refer, was Mi*. James Stirling, who, in the mUL^le 
of the last century, was overseer at Leadhills. Mr. Stirling is known to 
the mathematical world, for two elegant propositions which he com- 
municated to the Royal Society of London in 1735, for determining the 
form of a homogeneous spheroid turning round its axis ; and which 
when applied to the earth, perfectly coincided with Newton's deter- 
mination, that the revolving body was not an accurate elliptical spheroid, 
but approached infinitely near to that figure. When at Leadhills, he 
instituted a library among the miners, and strongly advised Ihem- to 
subscribe ; and with such success, that .there is not a' workman about the 
village who is not a member of the library. The number oF volumes, 
embracing the standard works on every branch of science, in 1830, 
amounted to two thousand, whilst the miners at Wanlockhead, another 
mining village "within two miles of- Leadhills, but in the county of 
Dumfries, possess another library, almost equally extensive. The effects 
of such institutions have been felt, not only in civilizing the inhabitants 
generally, but the small yillagc of Leadhills, containing 1200 inhabitants, 
has the hon^jur of producing two men whose names bid fair for immor- 
tality, Allan Ramsay, the poet, and William Symington, the engineer. 
Captain Basil Hall, in his North America^ states that Symington was the 
first to apply steam to the propulsion of ships, at least in America. It 
is true, that Symington was one of the claimants, but the invention of 
steam-navigation, is one of those points of dispute, which probably will 
never be settled. We are, however, certain that Ramsay was the father 
of modem Scottish poetry, the precursor of Ferguson, of Bums, and of 
Scott. 

; Whilst in other mining districts, crimes are^ of frequent occurrence ; 
none excepting petty offences were ever* committed here, and whilst the 
children of colliers and miners are generally entirely illiterate, there is 
neither a boy nor a girl in these "riliages who cannot read, and niost of 
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theia can write. In 1832, I visited these villages, with some friends of 
mine from Edinburgh. Keen phrenologists, who of course attributed the 
mental superiority of these miners to cranial developement, but to what- 
ever cause it may be attributed, and I think it is due to the taste for 
reading that has been produced among them, the apparent comfort of the 
people — the neatness of dress of the children, and the intelligence of the 
men cannot be denied. For not only to miners In others parts of the 
world, are they superior, but to the working classes even in Scotland, 
which is admitted to possess the most intelligent peJisantry on earth. 

Seeing, then, that such beneficial effects have been produced by such 
apparently small causes, might not the overseers of other mining districts, 
instigiited by the example of Leadhills, try to institute Reading Societies 
among their workmen? for it will always be found, that correctness of 
mo^al conduct follows the cultivation and enlightenment of the mind. 
It is true that the I^eadhills and Wanlockhead miners possess two special 
advantages, they only w'ork 6 hours in the 24, and have the perquisite of 
obtaining as much land from their landlords, the Earl of Ilopetoun at 
Leadhills, and the Duke of JIuccleuch atAVanlockhead, as they can culti- 
vate with the spade. Tlie last might be considered as of hardly any 
advantage in a pecuniary point of view, as the uncultivated land in the 
nej^ibourhood rents at 2^, per acre, but it is still unknown what spade 
labour can effect, even in the most unpromising circumstances, as will be 
proved from an account which I have received of the enormous crops that 
have been produced at Leadhills, and which I communicate as being 
important, not only in an economical, but also in a geological, point of 
view. 

The altitude of Leadhills above the level of the sea, is, as I have 
already mentioned, 1280 fec»t, and to show the mean temperature of 
Leadliills, and the quantity of rain that fell there during the summer of 
1828, 1 make the following extract from a paper of mine, which appeared 
in Jamesons Edinburgh New Philosophical JournaL 

The temperature was taken at 74 a. m., and 8^ M. The daily mean 
was then taken, and again the monthly. 

The height of the gauge above the sea was 134% and it was pbicod 
near to the highest inhabited house in this island. 

May, 49r 

JuAc, Rain which fell 3| inches. 

July, 55.^® - - 87g . - 

August, 66® - - - 7 • • 

Septem. 494* “ " " "I 

October, 46® - - • 9 . . 

36ifa inches total; an enormous quaiitit;f. 

The account to wdiich T refer appeared in the Scotsman^ and is also copied 
into Colburn's New Monthly Magazine for March. It is as follows:—— 
“Mr. John Hunter, Leadhills, planted, in 1835, 16 Scotch fells (being 
the tenth part of a Scotch aerb) with potatoes, which produced the extra- 
ordinary quantity of 335 imperial, stones, being at the rate of 21 tons to 
the Scotch acre" (or 17i to the English). And from a square mile of 
surface, around the village, it is -calculated that 26,000 stones of hay 
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(22 lbs. to tbe stone) and 12,000 stones of potatoes arc annually pro- 
duced^" ' The allotment system has been strongly advocated by Mr. 
Howitt, in Tai|js. Edmhurgh Magazine^ as being adopted to a considerable 
extent, and with great advantage, both economically and morally, as 
confirming the moral sentiments and social condition of the people in the 
neighbourhood of Nottingham; but the climate of Nottingham, is, I 
believe, as fine as any in England, whereas, at Tjeadhllls, it is quite the 

reverse; and still human labour has triumphed over the sterility of the 
soil, and the backwardness of the climate. 

AV^hen further attention,** remarks the editor of the Scoifiman^ “ is 
now so generally called to the practicability of improving our waste lands, 
this instance of productiveness at, Leadliills, ar mountain-district, higher 
than the summit of the Peiitland range near Edinburgh, ought certainly 
to be a strong proof of the possibility of employing our pauper population 
with advantage to themselves, to the benefit of proprietors, and the general 
improvement of our country." The remark of the Scotsman applies to 
other countries besides Scotland. Several of the lower ranges of hills in 
England do not ascend to the altitude of Leadliills, and in a lower lati- 
tude, the region of profitable cultivation will necessarily ascend higher, 
and probably in proportion cceleris paribus to the range of isothermal 
lines., or to the height of the curve of congelation in that latitude. “Jfhe 
Duke of Athol has ascertained, that whilst the Scotch fir thrives only iit 
an elevation below 900 feet in the north of Scotland, the larch ascends to 
1600 feet, and may ascend higher." The same fact I have often observed 
at Leadhills, fCr there Scotch firs will not grow, and all other trees are 
stunted excepting larches, which grow luxuriantly when protected. What 
a wide field for the cultivation of timber, both in England tind Scotland, 
does no this discovery of the Duke of Abhors at once disclose? The 
unprofitable heaths of Scotland, where they are not cultivated, may be 
adorned with wood, and almost all ihc, hills of England may have larches 
growing ypon their summits. Instead of importing timber from other 
countries, we may then have more than we require, and thus obtain 
new' resources from being the exporting nation. 

In our next paper we shall mention the different methods that have 
been adopted to measure altitudes, and show’ how these may be simplified, 
so that a near-enough approximation may be easily obtained. , . 

*^A A. ' 
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AtTUACTI(/N. 

Ip a stonobe thrown into the air it will mount to a considerable hoi^flit, 
proportionate always to the force employed for its projection; when this 

becomes exhausted, the stone returns to the earthy and remains at rest 
upon its surhiee. .This simple and familiar plienomcnon, is a conse- 
quence of A ff ruction of Gravitation , — power with wliieli tlie earth is 
endowed, and which is not only active in compelling the descent of a 
body to its surface, but also in holding it there at rest until it he again 
put into motion by some external cause. Put the stone is a very bard 
and compact substance: its particles are held together witli a very, con- 
siderable degree of force, and the* power wliicli presides over its form 
and texture, is called the attraction of cohesion or of aggregation. It 
is exerted ii\ different b<»dics with very different degrees of force, 
greatest in solids, as the stone, — ^less id liquids, as in water, — ^least in 
ai’riform bodies, as in the atmosphere. , ‘ • 

The same body is often found iU'VStfiqits states of cohesion: thus, 
miuhle is hard, clialk is softer, whiti|aig.:f^est, and yet these arc all 
precisely of the same chemical coinposjj^#! 

, l)iif(*rent degrees of force are requii;ed to divide them. The first 
demands the blow of a steel hammer to break it, — the second may be 
broken with a wooden mallet, — and the third ea^ly crumbles between 
the fingers. 

'I’he metials are all one class of bodies, but of varying degrees of 
hardness. Iron is hard, it scraiVhcs copper, copper \\ill cut lead, tuid load 
will cut potassium. 

Wcie it not for the attraction of cohesion existing amongst the 
ptirtlcjes of bodies, form and texture would be unknown. We may 
illustrate attraction of cohesion, by scA'cral easy examples; two clean 
surfaces of lead >\ill forcibly adhere together if’ pressed into contact; — ^if 
a leaden bullet thrown from the steam-gun happens to stick upon the 
lion target, another striking it will adhere forcibly; another and another 
and so ou until a vast number of bullets thus cohere into one mass, 
which ifnt be c«t in half and examined, appears perfectly solid, ancj^io 
trace presented of its being mt^e up of a number of spheres. 

Numberless processes in the arts c^epeiid upon attractiqji of cohesion, 
and the smoother the surfaces brouglit into contact, the more forcible tlie 
coliesion. Two pieces of wood, if planed ever so true and smooth, will 
nbt adhere ; because, from their nature they abound in minute asperities, 
and cannot come fairly into contact; but melted glue put between thorn 
fills up these irregularities, presenting a smooth liquid surface, and now 
upon pressing the pieces of wood together, they atti*d!ct each other with 
vast^force. The less glue repaaining in the joint the stronger it is, on 
aepount of the closer apj>roxim§tion of the two solid surfaces, — a fact 
“ivlell known to the cabinet-mnkclf, who in veneering, squeezes out as 
muck glue as possible from between tfec veneer and the block upon 
. VoL. L* " ’ S 4 
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which it is placed, so as to make the joint what is technically called 
wood and wood” The process of making pasteboard and papier mache 
lea-trays, arc other examples of cohesion; so also is that of candle- 
making, especially wax-cfindles. *Tiiesc are not g(‘norally cast in moulds, 
as so7ne persons suppose, but are made by the successive applications of 
in(‘Ited wax around the wick. The first portion poured on adheres and 
congeals, a second portion adheres to this, and so on, until the rerj[uir(id 
size he jwoduccd. Cut a wax-candle in lialf, it will present a succession 
of cylindrical rings. <i 

Reduction to powder, rasping or filing, arc examples of overcoming 
attraction of cohesion. Substances winch are not applicable in their 
original solid state, thus become of use when more minutely divided; — 
thus, wheat is ground into Hour, so is coffee into powder, tobacco into dust 
or snuff. A piece of thick iron-wire held in the flame of a candle, will 
become red hot; but if it be reduced into fine filings, these will burn 
with brilliant sparks, if sifted into the flame, because their attraction of 
cohesion is so much destroyed that the flaine has access to them in all 
directions, and with sufficient ei|prgy to heat them up to a point necessary 
for their combustion, which it could not effect when ^the metal was in a 
compact solid state. 

The cheinls'l is well aware of such facts, and therefore calls in the 
aid of the mechanic^ who furnishes him with an endless variety of Ifles, 
rasps, mortars, for overcoming the attraction of cohesion of the 

various substfinces which he operates upon in his labomtory. 

The grand chemical agent for effecting tliis end is II cat ^ and so 
universal is its application, that the chemist is not unfrequently called 
“The Philosopher by Fire;” and Heat is defined as the “ Antagonis't of 
Attraction." Thus, a mass of lead exposed to heat, has its attraction of 
cohesion overcome hy that agent, it is incapable of maintaining its solid 
form, but melts and becomes liquid, and in this state it readily adapts 
itself to the form of the vessel containing it, upon withdrawing the 
heat, or cooling, it solidifies, and attraction of cohesion returns in full 
force. It must not, however, be imagined, that ivhen the lead is liquid, 
attraction of cohesion is totally destroyed; for such is not the case: it is 
only exerted with a less d(‘grce of force in the liquid metal; and if this 
be poured from any considerable height through air, it will he cooled, 
and congeal into spherical drops. Thus, the small shpt used by the 
sp(#tsman, is formed by ’permitting melted lead to fall in a shower from 
a very cousideiAble elevation. Hie spherical form is that which all 
liquids assume if unsupported, or supported upon sui-faces for which 
they have no attraction. Thus, rain-drops are spherical, and these con- 
gealed ^ present spheres of hail. We have found that solids differ in 
cohesive forcie, and the case holds good with liquids. Mercury is a fluid 
inbtal of considerable cohesive force ; to pass the hand through it is not 
easy; but the band will move through sea-water without difficulty, it 
experiences very little resistance from pure water, — still less from spirits 
of wine, — least of all from ajther, these' bodies all differing in the 
cohesive force with which their particles^ arc held together. 

If a cork be accurately fitted to a bottle containing syrup, that viscid 
fluid will not escape between its surface and the neck of the bottle ; 
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but tutlier w^ill readily pass between, because its particles are more 
attenuated and mobile. The very small degree of cohesive attraction 
which exists amongst the particles of aeriform bodies, must be evident 
by the ease with which all solids, and»iluids, whatever their nature, drop 
through the air; and also from the very little resistance which the hand 
experiences in passing through the same wonderful medium. 

When attraction of cohesion takes place amongst the particles of 
bodies, causing them to assume symmetrical arrangements, producing 
solids of regular and determinate figure, it ii called attraction of 
crystallization’, the results, criysials. In order. to confer the crystalline 
state upon a substance, its particles must endowed with freedom of 
motion; such end cannot be attained by any mechanical fheans; for, 
although we may reduce a body to the most subtile powder, its particles 
wall not, even then, be able to move into mutual attraction, so as to 
produce a regular solid. If, liowj^vcr, w'e call in the aid of chemistry, 
we can easily give them freedom of motion. For example, expose a 
lump of the inetaf bismuth to heat, it melts, and extreme mobility, i. c. 
of fluidity, results. Upon allowing it*to cool gradually, the particles 
approach each other slowly; and, just before it sets, by quickly pouring 
aw'ay the interior portions of yet fluid metal’ the cavity of the crucible 
in which the experiment is made, will be found studded over with 
regular crystals, of a cubic form. 

In this instance, crystallization consists in destroying cohesion by 
the solvent power of heat, and slowly permitting its return again, by 
cooling, or the escape of the solvent power. 

J^ut there are other solvents which may be employed, suited to the 
nature of tlic^various bodies that we wish to crystallize ; thus, water wdll 
dissolve common salt, nitre, ,or alum, and the solid particles of all these 
bodies wall be endowed with freedom of motion throughout such 
solvent: this is called solution. Set three saucers, containing such 
solutions, in any w^arm pltice, and let part of the water dry away, or; 
evaporate; then remove them to a cold room, and observe what happens 
The particles of the substances will begin to attract each other, and form 
crystals; but not all of the same figure: the common salt will yield 
cubes; the nitre, six-sided prisms; the alum, octohedrons; and if these 
crystals be dissolved over and over again, they will always appear in the 
same forms. 

The regularity of figure, how’-ever, w ill depend upon the rapidity or 
slowmess with which the operation of cooling is condubted^. Thus, if it 
be hurried, the particles are thrust confusedly into the sphere of each 
other's attraction; and the crystals are very small and imperfect: if it be 
conducted wdth extreme slowness, they have time to approach each 
other with great regularity, and form crystals of large size, and beauty 
of figure, _ * V 

Make a solution of nitre, and evaporate it over a lamp, to about 
half its bulk; then set it to cool, and stir it continually; the crystals will 
be small and granular. * • 

Evaporate a similar solution to three-fourths, and let it cool 
very slowly, which may be done by putting it on the warm hob of the 
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grato, and letting it remain there until the fin* det ays, and all is quite 
cold, it will yield crystals very large and regular. 

Epsom salts are generally found in the shops in very small crystals, 
hoeause the niaiiufaoturer lias cooled liis solutions rapidly, in order to 
obtain the largest possible crop in the shortest pos.'.ihle time; regularity 
of figure is not his object; and none of the crystals weigh more than a 
few grains. Ihit Kpsom salts may, by slow cooling of the solution, he 

obtained iu single crystals, A\eighing U2)wards of an ounce each, of the 
utmost regularity of figure; namely, ii four-sided prism, with a dihedral 
summit., Sal!^ in the common acceptation of the word, implies culinary 
salt; hut the chemist employs it to denote a variety of substances, totally 
distinct fr^ftn common salt, some cf whiidi are iusoluhlc in Avater, some 
vt'ry soluble, crystal lizahle, and unerystallizahle, pungent, and tasteh's^, 
fixed, volatile, metallic, eartliy, and of <wery A^ariety of form and colour. 
Thus, niarhle is a salt; so is pcarlash., hluc vifriol, and plaster o/' Paris. 
The term is not conlined to that which is only salnie to tlic t;is<(\ 
Water, added to alum, nitre, or Epsom salt, Avill dissihve a considerahh* 
povtioii of them; hut at length (% point Avill he found Avhcr(‘ it refuses to 
exert any more solvent poAver; the solution is then said to be saturated 
Avith the salt: if it he noA\^ heated, it Avill he found cajiablo of dissolving 
more; heat, in this case, inereasos its solvent power; hut another point 
Avill he found, Avhen CA^en the hot vA^ater refuses to dissolve any more, 
and tluis avo obtain a hoi saturated solution; tliis, Avhon cooled, dejiosits 
its excess of salt in crystals; hut the mother-water., as nt is nOAV called, 
aft(?r giving birth to crystals, is a cold saturated solution. 

WIu'ii sidts arc crystallized from solutions in Avater, they very 
fietjuently retain a portion of that fluid, not mechanieally mixed avuIi 
them y hut as an essential comjionent, to Avhich their regularity of figure 
and colour, in some instances, is referrihle. 

Thus, CUiiubcr*s salt contains a A'ast quantity of combined Avater, 
and crystallizes in six-sided prisms, ti'ansparcnt and beautiful ; cxjiose 
them to heal, the water of cri/slallization llicis olf, tin* crystal loses its 
shape and crumbles doAvn into a AAhite poAA^dev, Avhieh, if dissolved in 
AA^ater, Avill again assume its original erysialliue shape, on account of 
regaining its Avater. 

Crystals of gA'psum, Avhich are found in the blue clay of Loudon, are 
of a glassy transparency, and of regular fig lire ; this is due to Avater: 
heat tliem, they crumhle ‘into a Avhite powder, Avell known as plaster of 
Paris, and vv^iclr, Avhen wetted Avilh AAaiter, rii]>idly absorbs it, sciiiug 
into an imperfectly crystalline solid. All plaster- casts retain their form 
and beauty in consequence of the Avatcr which they contain, remove it, 
and they fall into shapeless or amorphous masses. 

Cjrystals of blue vitriol., caused to part with their water of crystal- 
liziition, form a white powder., Avhie^jipvni again yield blue crystals upon 
solution*. On the other hand some salts do not retain any water of 
crystiillization, this is the case witli nitre; nor does it attract any water 
from the air as some others do, hence its .great utility in making gun 


When salts do not Contain any water, they are called anhydrous. 
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powder. When salta attract '^vatcr from the air, they are said to 
deliquesce; pcarlash is an example of tliis. »Somc part 'with water upon 
exposure to air, and they are said to effloresce, Glatihers salt^ for 
example, instead of hecoming moist hr ahsorhing water, becomes dry by 
throwing it oil*. TJie introduction of solid bodies, such as sticks or 
strings into solutions about to crystallize, induces tlie dej»osition of a 
larger crop of erj'stals by exposing an extended surface for them to form 
and accrete upon; they arc called nuclei ; and familiar examples of their 
action are found in alum-baskets, wdicrc the alum crystallized on twigs, 
in verdigris, on sticks, and in sugar-candy upon sti ings. 

yonietim 'S neither h(‘at nor w'ator call he employed for s<»]vont 
agents in the manner j»j..st described; and, therefore, other *m(*ans are 
resorted to for (‘onforring crystalline form. Camphor is a volatile sub- 
stance; and altliougb heat wall (asily undt it, ye't it A\ill as (‘.isily 
evan)orate it; and, therefore, wc c^uiiiot eiystallize it by heat as we did 
bismuth; nor is it sutficieutly soluble* in watea*. ACo therefore crystallize 
it by the 2 )roecss* called sublimatiou, which consists in raising it very 
gently into vajjour hy heat, and thus en(\oAving its j>artiel(‘s w ilk freedom 
of motion, and then uj)on cooling the va2)Our, tln'y arrange themselves 
into crystals. This ju'occss cvtai goes on at the cominoli tc'iupcra Lures of 
tin* atniospli(‘re, as may be observed in the sliow'-bottlos of camphor in 
druggists* 'wiiidoAvs; and another curious fact also becomes evident at the 
sanK* time, whi<‘li is, that the ci>stals invariably form in the greatest 
abundance upon liiat side of the bottle lu'arest to the light. This is not, 
liow'evcr, peculiar to cjimjdior, I'or many solutions of salts 2)rcsent the 
same jdicnomenon, and the inanufactur(‘r of saline bodies frecpieutly 
tinds that the co2)iousness of his crop of crystals is Jiiaterially alfceted hy 
the bright or gloomy state of , the weather during the 2>rocess. (Ann2)hor 
may ho dissolved in spirits of wine in gj'eat abundanc(* ; if to saruration, 
by the aid of a moderate beat, a jiortion of, the solution 2>eured into a 
<‘old glass will instantly crystallize in beautiful arbor('seenL forms. 

Ill crystallization, therefore, when one solvent refuses to act directly, 
we modify its apjdi cation, or employ others suited to tin* nature of the 
sub^taucc 'we 'wisli to crystallize. 

fVystallizatioii is a most important jnocess hotli in the chemicid 
laboratory and in the arts, and from tlic circumstance of the same body 
always assuming the same form, 'we are enabled, in many instances, to 
pronounce uj>on its nature without hq^hig recourse to fiirthcij; examination. 
Th(*vc are, however, some instances in 'which diftcrent substances have 
the same form ; thus, oxalic acid^ while vitriol, and Epsom salf\\ are all 
four-sided prisms; and it is very difiieult to distinguish “ which is 
which” by more insjicction; but then their chemical cliaractevs vary, 
oxalic acid is sour to flie taste : white vitriol, sli/ptic and metalUc ; 
Epsom salts, bitter and saline, audmiUs hy merely tasting tlicm lb<^y can 
efleotually be distinguished from each other, indepeiuhmtly of any 
refined chemical knowdedge. The lameiitahle mistakes that the substi- 
tution of oxalic acid fof l^^som salts often gives rise to, may thus be 
easily avoided, this caution on Ihe part of the purchaser should never be 
omitted; the mere word of the druggist's assistant, in many cases, 
cannot be trusted; for very frerjiieritly liis whole stock of knowledge is 
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confined to tlie mere labels of the drawers and bottles, and he knows 
nothing of the chemical nature of their contents. 

The term crystal was originally applied by the ancients to denote 
quartz in a regular six-sided figure ; this substance they imagined to be 
water in a still more solid state than that of ice; it is now applied to 
all sorts of regular polyhedral solids*. A certain degree of attraction is 
observable betw'ccn solids and H<j[ulds: thus, if a finger be dipped into 
Avater and withdrawn, a portion of that lie^uid will be found hanging 
from its extremity in the form of a drop. Again, if water be poured into 
a perfectly clean glass, , its surface will not be found truly level; but 
cupped at the edges, where %ie solid glass exerts its attractive force upon 
the liquid and draw’s it from a level line. If w’^ narrow the dimensions 
of the glass, the fact of this attractidn becomes more and more observable ; 
and if we greatly contract it, so as to form W’hat we designate a tube of 
very small bore, w e get a result yet paore remarkable ; for not only wdll 
the w^ater rise in such tube, but it Avill be retained there, w^hen the tube is 
handed about. 

This effect, from taking pla/^e in narrow tubes, even in such whose 
calibre is as fine as a hair, is called capillary attraction^ and it is a most 
important and interesting poAver of attraction. Take three quills (per- 
fectly clean and free from grease), a swan, a goose, and a crow-quill, cut 
them all to the same length, making them tubes open at both cnTls, 
like the quill into Avhich the tuft of a camel-hair pencil is placed, stick 
tliem on a bit of card, so as to hold them at the same level, Avith their 
orifices touching the surface of water, which will rise in the smallest 
quill to a greater height, and be retained in it Avith a greater force thaii 
in any of the others; and if even a smaller quill be used, as from the 
AAung of a blackbird or canary, the AA’ater Avill be yet higher raised, and 
yet more forcibly retained. A cane is an assemblage of small tubes, 
enclosed by a hard epidermis; take a piece about an inch long, and place 
one end in water, the small tubes Avill attract it speedily towards the 
other end, or dip one end in spirits of wine, it will rise also, and may be 
burned from the other extremity, thus furnishing an illustration of the 
theory of the action of a Avick. A bundle or fagot of small metallic 
Avires, Avill also attract the spirit, and such contrivance is used for making 
incombustible wicks for spirit and tea-urn lamps. 

Common cotton wicks may be considered as so many small cords, 
placed side by side, and leaving interstices which act as capillary tubes 
in raising liquid tallow, Avax or oil, for combustion in candles or 
lamps. 

If a skein of cotton be hung over the edge of a glass of Avater, it 
Avill attract it out of the glass; and if the water be muddy, the solid 
impurities will be left behind, and pure winter only pass over. This is a 
most ancient, yet effectual mode oi ^filtration ; a process which consists 
in the separation of mechanically solids from liquids. It Avill 
not filter salt Avater fresh, because salt is chemically and not mechanically 
diffused throughout water ; hence, any solution of salt filtered, is just as 
strong after as before the operation, l^per, when first made, is a very 
porous body, and porous bodies genemlly enjoy this property of attract- 
* Quartz, is the earth silica, in a pure state. 
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ing fluids. Thus, white blotting-paper rapidly and eftectually absorbs 
i nk, either from a pen or from writing-paper j and is accordingly extensively 
employed ])y the chemist to form filters; the simplest shape of which 
indispensable articles is that of a sq[Uiire of paper, folded into four, and 
afterwards opened out into a cone, so as to fit the interior surface of a 
funnel. 

In order to fit paper for writing, it is necessary to destroy this 
capillary attraction to some extent, and it is done by impregnating the 
bibulous sheets with a weak solution of size, whif^h dries in them, and 
destroys their greedy force of attraction. Wood rapidly absorbs ink; 
and it is difficult to write a direction upon a wooden box-lid, in conse- 
quence of its capillary pores draw’ing away tlio ink from the pen in all 
directions; ljut rub it over with chalk or rosin, the pores are thus fille<l, 
and the letters indited by the pen no longer spri*ad. Ink spilt upon a 
plain mahogany table, dyes deeply into its surfiMie ; but if the table be 
waxed, or French-polished especiafly, no absorption of ink takes ])l*'vee, 
because the capillary pores are thus already fill(‘d; hence, ink e.aji be 
Aviped completely from such surfaces, without leaving a trace behind. 

Ilcnce the utility of varnishes applied to articles of furniture 
The harder varieties of wood arc not so jtorous as those whicdi are 
lighter; ebony or ros(;wood will not absorb water like willow or deal. 
A iunip of eommou salt, or of sugar, placed in a saucer full of water or 
of t(‘a, soon become wet, on those parts even farthest from the main 
body of fluid, in virtue of the capillary attraction of their pores. 

Water attracted into the fibres of a rope causes them to swell, and 
thus virtually to shorten the rope; a common garden line is an instance 
of this; when first put up it hangs in a curve; but when the laundress 
places wet lii'en upon it, it absorbs water from them, and tightens; so, if 
it be exposed to a shower ot* rain, it becomes tightly strained, often to 
an extent sufficient to draw the hooks out of the wall. 

The tlireads of wliieh linen and woollen cloths are manufactured 
may be considered as cords, and the shrinkage of such fabrics is pro- 
verbial, when wetted for the first time, they contract in the two 
directions of their intersecting threads. Twenty-seven yards of Irish 
linen, value two shillings per yard, shrank three quarters of a yard 
when first wetted with cold water. 

Advantage is taken of this force of shrinkage upon some occasions. 
'Jlius, in bandaging a horse's legs, the rollers aVe sometimes put on dry, 
and afterwards wetted with lotion; the' cloth instantly •begins to shrink, 
and strong, but equable pressure, is thus applied to the limb. 

Wire-gauze, if very fine, retains water amongst its interstices by 
capillary attraction: such is the progress of philosophy, that water can 
now he drawm in sieves. The labour of the personages in ancient 
fable, is now no longtir in vain. 

Capillary attraction enacts a powerful and active part in many 
natural operations. Much^pf the disintegration and decay of rocks is 
referriblc to its action. « Thii' softer varieties attract water amongst their 
pores; and by the alternations af heat and cold, it enlarges or contracts, 
and powerfully expands in freezing, thus riving the parts asunder, and 
reducing the sharp angular face of a rock gradually to a rounded form. 
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Again, water is absorbed amongst the pores of soils, and disintegrates 
them by its expansions and contractions : by their absorptive power the 
rain or dew are conveyed from the sui-fac-e to the roots of plants, in 
which capillary vessels also cxit^t, which dniw the liquid nutriment 
upwards, and transh'r it amidst the body and branches of the j)lant, to 
sustain its functions of vitality 

A solid body wliicli exerts attraction for one liquid, very often 
exerts no attraction for another; thus the finger attracts writer, a pen 
attracts ink; but dipo either of them into quicksilver, and they fail in 
bringing away, or attracting, that liquid. Again, pour mercury into a 
glass, and it presents a convex suHace, whereas water gives one that is 
concave. 

This efTect is usually designated hy the term I'epuhion; the glass is 
said to repel the mercury; but perhaps the more philosophical expression 
is, that the particles of the, mercury have a stronger attraction for them- 
selves than they have for the glass, and therefore they endeavour, as far 
as possible, to preserve the splierical form, which tHcv would entirely 
assume if unsupported. 

AYater poured into a glass, perfectly dry,, may be raised above the 
level of the edge, in a form ; because the particles of the water 

have more attraction for each other than for the dry glass: wet the e(]ge, 
they are then instantly attracted, — an overflow results, and the water sinks 
to a concave form. A greasy 2)en di2)ped into ink cannot be filled with 
that fluid, a very little only will rijliictantly adhere, in minute, well- 
defined globules, wliieli may easily be shaken awa)% as they have no 
attraction for the greasy surface. CTeanse away this from the i)ori,, it 
will withdraw and retain ink in considerable quantity ; indeed, its 
retention, flow, and deposit upon i)aj)ei% all depends upon capillary 
attraction. AYater thrown upon oily or dusty surfaces rolls about iu well- 
defined globules, luiving no attraction for such matters. Rain-drops 
thus beautifully repose upon the surface of cabbage or po2)py leaves, 
'without wetting tliCTu, as they are covered with a fine pollen or powder, 
having no attraction for water: brush this off, and the leaf becomes 
wetted. 

The whole art of making waterproof clothing depends upon selecting 
a material which water will not dissolve, adhere to, or penetrate me- 
chanically. 

Cotton fabrics impregnated Avitli a solution of Indian rubber, have 
their capillary p6res thus filled up, and the same substance is insoluble 
in water. 

If a thin piece of perfectly clean silver, be laid upon the surface 
of mercury, it will he attracted with a very considerable degree of force, 
which might be very plausibly referred to the force of attraction which 
w<5 have been considering; but, continue the contact for a little time, 
then withdraw the piece of silver, and attem];)t to wipe the fluid mercury 
away from it, as water from a stick or glass rod; it will be found 
impossible to effect this: hence, some po\t'er-m addition to mere me- 
chanical attraction between a solid and ^ a fluid holds on the mercury. 
Scrape the surface with a knife ; the mere mercury is not removed, but 
a soft, unctuous, metallic solid, very different from either the mercury 
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or the silver; and if the tAyo metals are suffered to remain in contact, 
they will lose their original characters, and entirely form a soft solid 
mass. 

This attraction is particularly characterized by the change of form 
or state of the acting bodies; and it takes place between such as are 
of the most opposite natures. It is called, therefore, attraction operating 
upon dissimilar particl(?s. Chemical ailract'ion^ or chemical offinttt/y and 
no mere mechanical means can enable us to separate tlxe mercury from 
the silver, so as to exliibit each in its insulated state. Such separation 
can only be effected by chemical means, and, avc then find that the 
two metals are again presented, each enjoying the same properties as 
they did 1)efore their union ; that they are ready to unite again at the 
chemist’s will, again to separate, and that this union and separation may 
be carried on without limitation. The soft solid compound is called an 
amalga?n^\ place it in a small glass retort, the beak of which just dips 
beneath the surface of water, apply the strong heat of^ charcoal fire or of 
a spirit-lamp to the retort, the heat Avill overcome the chemical attrac- 
tion betAveen the metals, the mercury Avill fwil and volatilize, its vapour 
condenses in the, cold AAnter, and forms globules of liquid, metal; the 
silver is perfectly fixed at this degree of lu'at, ami, therefore, remains 
behind in the retort pure, and free from volatile mercury. 

This process is an example of Avhat is called dislillalion^ or the con- 
version of a body into vapour, and its condensation by a cold surfi\ee, 
re-forming a li({uid, a process abundantly employed for extracting 
volatile matters from smdi as are fixed, as is the sih^er in this inijtanee. 

The formation of the amalgam by the Iavo nn^tals is called sijn/hesis, 
its resolution into them again, analysis,, or decomposition,, Avhi(di in this 
instance is e1lcct(Kl by heat. 

As all the subsequent papers Avhich arc to a])pear under the title 
of “ A Popular Course of Chemistry,” Avill be entirely devoted to the 
nature of chemical attraction in all its various forms and ai)i)lications to 
science, arts, and manufactures, the subject is not further pursued upon 
the present occasion; the object of this paper being atiractioii generally, 
and mechanical attraction has been somcAvhat fully dwelt upon, because it 
is bigbly important that its principles sbould be Avell understood by 
those Avho are about to commence the study of chemistry. 


From the Greek, to marry tiigethcr. 
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THE COMETARY SYSTEM.— THE COMET OF 1835. 

It was tlie declared opinion of one Bodinus, a learned man of tlie Kith 
century, that comets were no other than the souls of illustrious men, who, 
having remained many ages upon the earth in the capacity of guardian 
angels, had been called to heaven in the shape of flaming stars. If a 
comet, instead of beiiy^ a mere accumulation of nebulous matter, as our 
philosophy teaches us that it is, w^erc, as Bodinus believed it to be, some 
bright intelligence interested in the destinies of our race, and commissioned, 
at stated seasons, to Avork out the designs of Providence in this nether 
world, how manifold are the subj/ects of speculation Avhicli we might 
assign to it, as, after each return, it again and again toiled tlirough the 
years of its solitary journey. 

The comet ot 1835, Avhen it caiife in 1156, Avas encountered by the 
anathemas of the Avhole Catholic Church, headed hy the Pope, dis- 
mayed at once hy the progress of l^ie Turks and the progress of tlie 
comet, Calixtus included them both in the same prayer of conjuraLioii 
ordered to he said in all tbo churclies. 

It came again in 1531, and found Amenea discovered, printing 
invented and in general use, and the Reformation begun*. ^ 

1607 again completed its cycle. And noAV tlie Copernicem sysfcni 
had been published to the world +; the telescope had been discovered; 
Galileo and Kepler had been born, and bad ])robably laid the foundations 
ot their discoveries, the one in mechanics, and the other in astronomy. 

Next came 1682 and the comet, and the laAvs of motion Avofc 
ascertained and published to the world; the discoveries oP Kepler Avere 
made, and NeAvton liad built up upon tliem the theory of universal 
gravitation. 

1759 was to be the next period of its appearance, and its coming 
Avas now, for the first time, foreseen, Halley, afterAvards JSaviliaii 
professor at Oxford, having undertaken to calculate the orbits of the 
different comets Avhich had, up to that time, been observed, pre- 
sented, in 1705 , to the Royal Society, a AA^ork called Comet ogra- 
phia^ in which he predicted J the return of the comet of 1682 in 
1/58, an announcement received in those days with no little surprise 
and interest. It was, however, immediately foreseen by astronomers, that 
the path of tliR:, comet Avould he disturbed by the attraction of the planet 
Jupiter. Lalande and Clairaut undertook to calculate the amount of 
this disturbance. The work Avas one of enormous labour, Avhieh they 
would never have undertaken, as Ualande himself admits, had not assist- 
ance been rendered to them (strange to say) by a lady. To Madame 
liCpaute, the wife of a celebrated watch-maker in Paris, Avas assigned a 
principal portion of their calculations, and to that lady is due a principal 

• This time it was accurately observed by one Aj»ian, professor of mathematics, 
at Ingolstadt. ' 

f The great work of Copernicus, De Revoluttonibns, was published in 1543. 

X His words, translated, are “ Hence J dare venture to forotel that it Avill return 
again in 1750,” 
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sliare in llieir success. ‘‘ During six months we calculated from morning 
till night, even during meals,” says Lalande. They determined the actual 
perturbations, during 1 50 years, of Jupiter and Stitum, and they arrived, 
iinally, at the conclusion, that its comijig would be delayed no less than 
518 days by the attraction of Jupiter, and 100 more days by Saturn. 
The time of its perihelion passage* was thus brought to 13th April, 
1 : it was, nevertheless, stated that errors might have been made 

amounting to a moiitli either way. 

These conclusions Clairaut published to the »world in November, 
1758, when astronomers had already begun to Ipok for the comet. It 
was first seen by a fiirmer of the name of Palitzch, near Dresden, on 
December 25, 1758, and ^at Paris, on January 21, 1759. It passed its 
perihelion on March 13, 1759, just one month after the time predicted. 

The comet of 1759 was next to complete its orbit in 1835; and of 
its appearance in that year an account A\ill shortly be given, when we 
shall first have .answered two questions, which will, no doubt, have sug- 
gtisted themselves fo every one who has read so far of this paper. They 
are these: 


How can ani/‘ prediction of the return of a comet he made? and, 
supposing such a prediction to be possible, How can it thence be shown 
that this cornel o/‘1835, is the same with those seen in 1G82, in 1607, 
1531, and in 1456? 

Before the first of these questions is answered, the reader must be 
made acquainted with the nature and properties of a certain curve, called 

by geometers an ellipse. If a fine thread 

be taken, and its two extremities fastened 
to two points^ s and it, fixed on a flat 

surface, and not so far distant from one / ^ \ 

another as the thread is long; and if thed s , ''n J 

thread, which will thus lie loosely between \ ' J 

the points, be now stretched by means of 

a slender pencil to r, and keeping it thus 

stretched, if the pencil be made to move 

to Q, tracing as it thus moves a line pq, that line will form part of a 
curve called an ellipse, the whole of which curve may be described by 
continuing the motion of the pencil completely round, in the direction 
PQ,R. Now the lines sp and pit, added together, are equal to the length 
of the string; for when the pencil was at p, the string coincided with 
them, and, for the same reason, the lines set and qu arf, together, equal 
to the length of the string, and are, therefore, together equal to sp and 
PIT added together; and this is the distinguishing property of the ellipse: 
“ If, from aiuf point in it, lines be drawn to s and n, the sum of these 
will always be the same;” thus at r, the sum of the lines Rs and! rh is 
equal to the sura of qs and Q,n, and Ps and pit. 

If now the point ii he brought nearer to s than it was before, the 
length of the string i*emaining the same, and the curve be then described 
as before, it will be fouijd to^haye altered its form, so as more nearly to 
approach that of a circle, as shrfwn in the second figure, and n may be 


This term will be explained in the course of this paper. 



244 


T[IK CO.NPirARY SYSTEM. 


brought so near to s, Ihiit its form shall scarcely he disthiguishablc from 
that of a circle, which figure it would indeed manifestly become, ii the 
point H wore made accurately to eolucido with s. 



Again, if instead of being moved nearer to s the point ii be moved 
further from it, then the ellips(; will be found to have assumed a form 
like tliat of the third figure, not nejtrer to, but further from, the form 
of a cirele than it was at first. Ellipses >\hosc foci s and it are near 
one another, and Avliicli, therefore, aj)proxiinate to eircles, are cal loti 
ellipses of small eccentrieitv. Kllipses wliose foci are further from one 
another, and which, tluMedbre, deviate more from circles, are called 
ellipses of greater oecentrieity. TIiom^ curves have been snj)posed to be 
described with a piece of lliread short enough to be conveniently ustnl 
for the purpose. Rut curves may he imagined to be described according 
to the same law, and having, therefore, the same properties, ^trav^ersing 
vast and inaccessible tegions of space, and in wdiieli diinousions, whicli 
we have taken to be inelies, are replaced by millions of miles. ^ 

The properties of the ellipse have, oven from a very remote 
period % been the subject of careful study among geomeft vs, and tlnn’r 
acc|uaintaiice with them is so far pcideetedj'tbat knoAving certain eireuni- 
stances with regard to afti/ portion of an enips<‘, or having certain data 
(as it is termed) in respect to that portion of an eJlij>se, tluiy can tell the 
form and magnitude of the Avhole of the ellipse. Having these data of 
any, the least part, they know certainly what is the Avliolc of the ellipse 
of wliich it forms a part. 

No AV, y'm/r observations upon one of the licaA cnly bodies, describing 
an ellipse^ , are sufficient to give an observer at the cartlfs surfaei', these 
data. Thus then four observations tell him what is the ellipse, which, 
if it describe an ellipse, cv comet is describing. Now, knoAvirig the /brw 
and wagnihid^ of., the ellipse, he can further, by another known process 
of calculation, tell all the circumstances of the comet's motion in it; 
and if it really move in an ellipse, he can, therefore, tell beforehand, 
what place it will occupy in it, after any given time. 

Suppose him to have done tliis, and to Avait until that lime, and again 
the^ to oh>serve it. If his observ atioiis agree with the prediction, he Avill 

* Apollonius Pergeens, the author of a most learned treatise on the curve.s, called 
Collie Sections, of which number is the ellipse, nourished in the second c<?ntury before 
Christ. V ' r 

*f- A comet can only be seen by us whek it is describing that portion of its 
elongated orbit whieh is nearest the sun ; now this portion of its orbit coincides very 
nearly with the corresponding portion of a certain other curve, called a parabola, and 
three observations are sufllcicnt on tlie siipiiosition that it is n [larabola. 
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know he \vas right in supposing the comet to descri])c an ellipse — 
and that particular ellipse. Now, observations of this kind have for the 
last two centuries been made upon all the comets whicli have appeared, 
one hundred and thirty in number, and the observations on each hav(i 
been repeated so as to verify one anotlicr in a great variety of different 
>vays; and the conclusion from all has been the same; viz., that tliose 
portions of their orbits, w hich the comets are describing when within our 
sight, arc ellipses*; ellipses which have all of them the sun for tlieir 
focus, or rather, for one of their foci, — and that rtie other focus is in^ 
tinitely far orf, beyond the limits of the orbit of .the most distant of the 
j)lanets. iNlor^over, that all th<‘se ellipses are of the kind which we ha ax 
d<‘Sorib(Hl as ot great eccentricity.^ or deviating greatly from circles. Now, 
similar obs(*rvations applied to the plamds of our system, show them also 
to descri})e ellipses, having, too, the sun in one of the foci of each ellipse ; 
]>iit these ellipses are of exceedingly .ywirt// eccentricities^ or they approxi- 
mate veiy nearly to circles. 

Hut the ellipfic orbit of a comet may lie in an infinite variety of 
j>ositions in i-espect to the sun, and yet i^i all these have* its focus in the 
sun. The hnigth the elli}>se may lie one Avay or another, to the right 
or the left of a line drawn, for instance, from the sun to a particular 
star, or at any angular distance from th.'it lino, or having its plane in- 
cliiK'd, at one angle or another, to the plane of the orhit wdiieh our earth 
describes round the sun; and all these things we are re({uired to know% 
before we. can tix wdiat is the precise path in space along wliicli the 
eoinet goes. The3^ are eallcd tlic elements of its orbit. And on the 
other hand, knoAviiig these, wx do knoAv preeiselv the curved line Avliicli 
tliroiigh the ^a^ars, perhaps coTiluries, of ea(‘li of its revolution, the comet, 
is describing flirougb the fields of space. Nay more, we can tell preeisel)" 
wlial part of that path it is at aiiA" given lime describing; the inward eye 
remains, as it wtux, fixed upon it, long after it is heyoiul the reach of the 
most powerful t<desef)pes. We can tell when it will slowly reach its 
greatest distance from the sun, or its aphelion.^ as it is called. Somewhere, 
perliaps, double or treble the distance of Uranus from us; and we can 
tell precis(‘ly when it will go through its jierihclion, or tliat extremity of 
its orbit iu wliich it is nearest to the sun and to us. Now these otJier 
elements of a comet's orbit may all be determined from the same four 
observations which ascertained its form and its magnitude. 

These things have been calculated in respbet to one hundred and 
thirty- three comets, which have appeared at different periods of the 
two last centuries, and of one hundred and thirty of these no two are 
found to describe the same orbit., — no two of them are, then, different 
returns of the same comet. But if t^x comets, appearing at different 
periods, had on examination been found to be describing, one of tliem at 
one period the same path in sp^cc, which the other did at the otfeer 
period ; if, moreover, the actual motion of the first comet, known from a 
previous knowledge of its orbit, ought to bring it precisely to that point 
of its orbit, where the second copiet was, at the time or near about the 
time when it was seen there, th^n we should have know^n’that the two 
comets were, in fact, one and the same comet. 

* Til is observation will in the course of this paper bq qualified/ 
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Now, although out of one hundred and thirty, no two have thus been 
found to be the same; yet in the whole number, one hundred and thirty- 
three observed, there were three, the identity of which with three others 
was established. Of these, ono is the comet of 183.5, or 1759, called 
Halley's comet, because he first established its identity with the comet 
of 1(582, 1607 , find 1531 ; another is the comet called, for a similar 
reason, the comet of Encke, and the third is the comet of Biela ; the 
first has a period of about seventy-six years, the second of three years 
and three-tenths, an<i the third of seven years and three quarters. 

Thus, then, we knoAv that there are at least one hundred and thirty 
different comets revolving continually about the sun, that number of 
different comets having been seen during the last, two hundred years. None 
of these, except three, have as ye*t had time to retuiii to us ; these three 
have returned severally at their appointed periods. 

How many other comets there pfiay be, or what is the w^hole number 
of bodies which compose the comclary^ as distinguished from the plaiie- 
iary^ system of our sun, we know not. Comets have been observed by 
astronomers only during the t\vo last centuries ; one hundred and thirty 
different ones have during that time been seen, and more are continually 
discovered, as instniments are perfected and observations muUiplit'd 
Nevertheless, hundreds may, during this period, have escaped observation. 
Because of their distance, the faintness of their light, or because we 
cannot observe the heavens in the day, they traverse them so rapidly, 
tliat long before the period of the year when that portion of the sky in 
wdiich they move becomes visible, they are gone t. The comet of Biela 
could only be found by Sir John Ilerschel, “ with a reflecting telescope 
•of twenty feet in length, an instrument of enormous pojver in the col- 
lection of light." AVhat shall we say thci^ of the number and variety of 
tlie cometary bodies, which might have been discovered, had we instru- 
ments of greater power, were our observations more numerous, and 
can’ied back through a greater distance; or what shall w^e say of the 
possible number of cometary bodies which may be discovered during 
the two next centuries? It is quite within the bounds of possibility, 
that the number of the different comets, revolving contiiiujilly round 
the sun, may amount to thousands. 

Those which are known to us have their orbits lying in every con- 
ceivable position in space, subject all, however, to the condition, that one 
of their foci ij occupied by the sun; they have their planes inclined to one 
another, and to the plane of the earth's orbit, at every possible angle up 
to ninety degrees, and the lengths of their orbits are directed towards any 
and every point in space; moreover, and this is a singular fact, they have 
-the directions of their motion son^ one way and some another. Thus, one 
comet revolves in its orbit eastward, and another westward. Moreover, by 
reason of the elongated forms of their orbits, and their various directions in 
space, these orbits are made continually to cross one another, and the orbits 
of the planets, and comets are thus frequently brought into such positions, 

• Scarcel5^ a year passes in wliieli one or more new comets arc^not discovered. 

+ It is related by Seneca, that during a great solar eclipse, sixty years n. c., a 
large comet was seen near the sun. 
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ill rpspcot to tlio phincts, tliat the attraction of these greatly interferes 
ivitb, anJ controls, the attraction of the sun upon them. 

Now, iu all these points of view, the coinetary is distinguished 
iroin the system of the universe. Tlie orbits of the planets 

are all of exceedingly small eccentricity, they differ little in form from 
one another, and none of them much from circles. Their planes are none 
of tliein inclined much to one another, or to the plane of the eartli’s orbit*. 
TJieir orbits never intersect one another, and their distances arc such, 
that the attraction of tlie rest upon any one mustialwiiys be greatly less 
than the attraction of the sun upon it; inoreov(^r, all of them describe 
their orbits the same tvaif^ or in the same direction, towards east. 

These differences between the system of the jilanets and the system 
of the comets, arc not without a reason ; they involve another and 
infinitely important distinction between the two systems. The system of 
j)lanets is Mahle^ the system of comets is unstable. 

These are terras which must he explained. All the bodies of opr 
system (and from*rocent observation it appears of every other), attract 
one another, each planet is attmetcjd by every otlier jdanet, as well as by 
the sim, and iu r<4ality moves more or less in consequence of, and in 
ob(‘uicHee to, each such attraction, deflecting ’ more or less, continually, 
from the path wliich it would otherwise describe, according to the greater 
or less j)roximity of tlic disturbing body. And the aggregate result of 
tljcsc disturbing motions is, an orbit whose general character is that of 
an ( llipse, but which is not in reality an ellipse; an orbit, which moreover 
is continually changing, no two successive orbits of a planet ronnd the 
sun, being exactly the same. This continual alteration in the paths of 
the jdanets through space, might go on with more or less of rapidity, 
and it might be such, as in its nature, would go on in/initelif^ so that we 
might be assured, that our system should never again he what it now is. 
Nay, a state of things may be imagined, such as would produce a con- 
tinual eliange of this kind, leading necessarily and ultimately to its entire 
destruction. Now we are assured by the most certain reasoning, that 
the state of things Avhicli actually exists, is other than this — that it is a 
state of tilings, which renders it impossible that the forms of the planetary 
orbits should continue to change forever ; that on the contrary, the existing 
state of things renders it absolutely certain and necessary, that (if nothing 
else interfere) eventually, after perhajis millions of years, each jilanet sliall 
again be describing the very same path that it iS now describing, and the 
whole order of plane taTy disturbances return from periou to period, by 
almost imperceptible degrees, and in an eternal cycle. This condition of 
the system, is that which is meant by its stability, as the opposite con- 
dition is implied by instability. . ^ 

Now the peculiar circultnstances out of which the stability of tlie 
planetary system arises, are precisely those in which we .have desciAed 
it, as distinguished from the cometary system. Tjiey are the great 
excess of the attraction of the sun upon any of the bodies which 
compose, it, as compared with that of any other body. The uniform 
direction of th^ revolutions or the planets in their respective orbits, 

• Th^ inclination of the orbit of Mercury to that of the Earth is greater than that 
of anv other of the seven greater planets, and it docs not much exceed gicven degrees. 
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toWiltds the east, the small eccentricities of their orbits, and their small 
inclinations to one another. From these jirovisions in our system, it 
arises, *that it is stable, attd if any one of them were wanting, it would 
be unstable. Now in the comettfry system, not one of these obtains; it 
is therefore unstable, and in a state of continual and rapid change, 
and thence ai-ises the groat difficulty of calculating the motions of the 
comets. 

TJie masses of such comets as have been observed are all exceedingly 
small, indeed it wouhl seem infinitely small as compared with those of 
the planets of our system ; so tliat although they exercise no perceptihlo 
iiifluence on the motions of the planets, however near th(‘y approa^*h 
them, yet do the planets exercise a very sensible control over theirs. A 
comet was discovered in 1770 , and its orbit was calculated by hexcl, 
to he described in 5^ years. At the expiration of that period, it was 
however looked for in vain, and it was called Loxel’s lost comet. Years 
afterwards, it was shown >»y Laplace, that this comet, when returning to 
keep its appointment with Lcxel, had passed so nci'ir to Jupiter, that 
the attraction of that planet upon it, had become 200 times as great as 
the attraction of the sun, and the result was, that the form of its orbit 
had been so completely altered, that from 5| years, it came to be an 
orbit described in 30 years. The attraction of Jupiter upon this erratic 
comet, actually brought it ])etween that planet and his satellites, and yet, 
so small was its inasst, so wonderful its tenuity, that it produced not the 
slightest alteration in the motions of any one of them. 

Etery comet when it enters our system has its orbit more or less 
changed by tlie influence of the planets, and in some cases, that influence 
is felt throughout the whole qJ the comet's course. Thus, tlie comet of 
1835, never, throughout the whole of its course, extending tlirce billions of 
miles from the sun, escaped the sensible attraction of Jupiter. 

Thus, then, it appears, that those changes whicli, in respect to the 
orbits of the planets, are necessarily, and must ever be gradual^ and 
almost imperceptible, are, as it regards the orbits of the comets, not only 
perceptible, but remarkable, and moreover that, whereas the changes of 
the planetary orbits must return in certain cyclical periods for ever, 
those of the cometary orbits will not ; so that what tlie cometary system 
is at any given time, it can never (tliat is it cannot, except by an infinite 
improbalulity) be again ; but, to what this perpetual series of change 
tends, or in what it yrill terminate, no one has, probably, been bold 
enough to make the subject of his speculations. 

Enough has been said, to show that the calculation of the motions 
of a comet 4s no o^sy matter. The attractions of five bodies, all of 
-which, ^ except one, are continually moving, upon another, which is 

7 . 

« If Halley’s comet had been the 20,000t]i part of the mass of Jupiter, Laplace 
has calculated, that it would have produced an effect on the motions of that planet, 
which would have lieen in 1682, distinctly perceptible with our instruments, and in 
1835, it Would iiave been perceptible even had the mass of the coinet been much less. 
If the comet of I77O had been the 5,000th part, of tl^c mass of the Earth, it would 
haYe perceptibly lengthened our year. \ 

•f A distinction must be made by the reader between mac« and dimensions: 
mafcs has reference only to the quantity of matter; and thus a body may have a very 
aiiutll mass, and yet very great dimensions : this is the case with tho comets. 
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.itself also perpetually in motion,— these attractions, each of them varying, 
with each 'change of distance, their effects in accelerating or retarding 
the attnicted body, or in altering the path which it has described, — effects to 
be considered and allowed for, during a pspriod, not of some few weeks or 
months, but through seventy-six long years ; this is a task, about which 
are accumulated difficulties of no common order. It is a work of infinite 
complication, learning, ingenuity, and labour ; nevertheless it was under- 
taken and accomplished in respect of the comet of 1835. 

The comet of 1835 was, in its last revolution, inMucnced appreciably 
by the attractions of the four planets, Jupiter, Saturn, Uranus, and the 
Earth, and of course by the attraction of the Sun; «and MM. DUmoiseau 
and Pontecoulant severally and independently undertook the task of 
calculating their amount, ahd separately completed it. M. Pontecoulant 
foimd that the action of Jupiter would^ as compared with the last 
revolution of the comet, on the whole accelerate it 135.34 days ; that 
of Saturn, retard it 51.53 days ; that of Uranus, retard it 6.07 days ; 
and that of the Earth 11-7 days. ^The principal portion of the influence 
of the li^arth oii its motions, dating as far back as the year 1759, or the 
very beginning of its revolution, at which time it passed very near the 
Earth. * 

Allowance being made for these, the whole period of the comet's 
last revolution was brought to 27937 days, and counting from the 1 3th of 
March, 1759, when it last passed through its perihelion, or nearest 
extremity of its orbit to the sun^ this brought its next perihelion passage 
to the 13th of November, 1835*. At the same time, M. Pontecoulant 
expressly stated, that there might be an error of a few days in this time, 
and assigned as a proximate cause of su<^,ap error, a possible incorrect- 
ness in the assuhicd masses of some of the planets. His words arc, 
“ We must here once more repeat, that it is not pretended that the time 
announced for the comet's return to its perihilion may not be in error 
some days." Elsewhere he says, ‘^Thus then it is conclusive^ that about 
the in^iddlc of November^ 1835, the passage of the comet through its 
perihelion will take place." 

llie determination of the time when the comet would first appear, 
was altogether another and a much less important matter. — It depended 
upon the time when it would enter that portion of the heavens then 
visible at night, at that particular place — it depended upon the intensity 
of its light, as compared with what twilight there ihight be ^^en it first 
appeared — ^it depended upon the state of the atmosphei^e. All these 
were variable elements, and none of them, except one, could be 
calculated upon with any certainty. It would have been n^idness to 
have menl^ioned a particular day when it should firs^' be seen — ^ncyer- 
theless, both M. Pontdcoulant and M. Damoiseau, ventured to announce 
it as probable, that it would appear during the first days of the montlT 
ckf August. 

The ^ts which astronomy reveals are so stupendous, her results so 
far beyond the range of ordinary taught, the steps which she takes 
through time and s^ace so rapid, leanng even ima^nation far behind, that 

^ * M, ZHucnciiseaii fixed its peiihelioa psasuKe to the 4th of November^ 

Voh. J T 4 
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of all sciences^ she would find least credit with the world, were it not 
for the predictions to which she appeals, and which everybody may verify. 
It is this prophetic power which constitutes her strength, her whole 
strength, or her weakness with the vulgar. Driven from every other 
test, there were people disposed to cavil at this science, (as there are 
alwaj's people disposed to cavil at what they do not understand,) who had 
fixed their criterion in the predicted return of the comet of 1759. 

Now what was the result ? It had been announced that the comet 
would probably be< visible during the first days of August. It was seen 
on the 5//« of August^ at Rome*^ by MM. Dumouchel and Vico., its light 
being then exceedingly feeble. But more than this, the precise jdacc in 
the heavens which the comet would occupy on every day whilst it should 
be visible, had been calculated * and announced beforehand, and it was 
when they directed their telesoope to that point in the heavens which had 
been so predicted for the ^yih of August^ that MM. Dumouchel and Vico 
saw it. It had been foretold that it would pass its perihelion on the 
I3th of November, that there might be an error of a few days, but that, 
nevertheless, it certainly would pass it aibout the middle of November. 
It passed its perihelion on the 1 i5th of November. , 

It had been assigned by M. Pontecoulant, as a reason for the 
uncertainty which he thus felt in respect to the time of the perihelion 
passage, amounting, however, only to a few days, that the masses usually 
assigned to some of the planets by astronomers, and used by him in his 
calculations, might require correction. Of all the planets, Jupiter 
exercised the greatest influence over the motions of this comet. Any 
error in the mass which had been assigned to Jupiter, would, therefore, 
most affect the result. Now the mass he had assigned to Jupiter, 
was such, that 1054 such masses would equal the liiass of the sun. 
Kecent observations have shown, that the mass of Jupiter repeated 
only 1049 times, would equal the mass of the sun ; and it has been 
ascertained, that if M. Pofitecoulafit had used in his calculation this cor- 
rected measurement of the mass of Jupiter^ instead of that which he did 
use., it would have protracted the predicted time of the perihelion passage 
three days., and brought it to the 16/^, and to within six hours of the time 
when it actually took place^—an error (f six hours in a period of 
seventy-six years ! 

In our next Number, we shall give an account of some very remark- 
able appeai^nces in tlfe Nucleus of this Comet. 

* The reoflor need not be reminded how pure and clear is the atmospher.. of 
Rome, 
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We have offered a few desultory observations on the very various, if not 
actually inconsistent, opinions which have been broached by eminent 
mathematicians with respect to a comparative estimate of the algebraic 
and geometrical methods, and the distinction betuveen their essential 
principles. Our thoughts have been especially directed to the subject 
from the recent appetirance of two small productions, both bearing, 
though in different ways, on these topics, so interesting to all who duly 
appreciate the importance of these first elements which form the basis of all 
accurate science : we allude to “ Thoughts on the Study of Mathematics," 
&c., by the Rev. W. Who well, of Cambridge ; and a tract printed by the 
Ashmoleaii Society of Oxford, entitled “ On the Theory of Ratio and 
Proportion," by tht^ Rev. B. Powell, Savilian Professor of Geometry. 
TJio former publication embraces a much wider range of subject than the 
latter. But in reference to the specific question noAv before us, we must 
observe, that the professed object of Mr. WheVoll’s argument through- 
out is rather of a practical character; being directed to the question of 
the best topics and the best methods of elementary instruction. AV^hcreas 
in the latter the inquiry is wholly remote from such questions, and refers 
solely to more abstract principles. If^ then, in the discussion of sucli 
practical questions, some views of the nature of proportionals, and of 
Euclid’s system, are introduced in the one, wliich may be apparently con- 
tradicted by Avhat is urged in the other, it should be borne in mind how 
totally differenVare tlie grounds on which the authors respectively take 
their stand, and the objects lo which their arguments are respectively 
directed. 

Mr. AVhewell tlirougliout contends for the importance of clear con- 
ceptions of the things w'hich are the subjects of reasoning, over and 
above the definitions^ in all parts of pure as well as mixed mathematics. 
Among other instances, ho exemplifies it in the case of proportion ; and 
all along refers to the numerical as the only clear or definite view of 
proportionals. “ It is clear," he says (p. IM), “ that we are capable 
of readily forming a distinct conception of proportion, and that a very 
slight suggestion is sufticient to call up this conce'J^tion in our minds." 

Proceeding, then, to the usual numerical definition* ‘^wc find that 
when we have done this, we cannot abstain from applying the same con- 
ception of proportionality to cases in 'which one quantity* is neither 
multiple, part, nor parts, of another; for we readily allow thqt the 
diagonals of two squares are proportional to their sides. Tlius, the con- 
ception is immediately extended beyond the limits of the definition ; 
an undeniable proof that the conception is not the creatitte of the defi- 
nition." 

On this we will venture to a^jk whether if we “ allow" these truths, 
and “ extend " thp conception beyond the definition, we are not doing 
both wrongly? Whether we are not taking for granted the proposition 
without proof; and transgressing all rules of geometrical reasoning in 

T 2 
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implying or imagining anything not rigidly warranted by the terms of 
our definition? We^vill not press this distinction too closely, because 
we arc aware the autlior is referring rather to the best practical mode of 
illnsiration to a I earn or. ^ 

However, the conception being thus formed, certain self-evident 
properties are .seen to belong to it. Some of these are stated, which are 
essentially numerical, and therefore follow rigidly from the numerical 
definition, without regard to any other conception; but he says the fifth 
definition of Euclid^ and the demonstrations founded upon it, are usually 
considered by learners as obscure and confused. He conceives “ that this 
impression arises, in part, at least, from the attempt, which in this 
case was made by Euclid himself, to reduce the subject to definition 
alone.” 

The author afterwards goes on to observe : — 

“ If proportion bud been separately defined, so as to bring the conception 
of it bcibre the iniiul, I concenc that the assertion of this fifth definition 
would bo assented to without ditliculty, as an axiom. But then, what 
definition of proportion shall wo^take?” 

In order to remove the difficulty attending fne choice of a defi- 
nition, the author considers the introduction of a few examples will 
suffice, or a reference to the definitions of ratio and analogy. 

** If we take any other course, we either run into the apparent confusion 
and complexity which, as has been stated, arises from mixing, in the fifth defini- 
tion, the character of definition and of axiom, or, on the other, taking as our 
definition, the one first mentioned — and running from it to cases to which 
it does not apply, we transform our mathematics from a praxis of logic, into 
an example of the most loose and inconsequent reasoning possible.” 

Mr. Powell puts his general statement of the question thus: — 

“ The doctrine of ratio and proportion, then, is introduced by Euclid as a 
part of his system of geometry ; and the student seldom fails to roniark that, 
in the treatises on Algebra, the same subject is presented under a con- 
siderably different form ; Uiovigh be is usually quite unable to determine 
wherein the essential difference consists ; and would probably find but few 
teachers, who could precisely point out the distinction to him. Some of the 
best modern writers on geometry (as Legendre), omit it altogether in their 
elementary systems ; and most teachers in this country, though, in general, 
they follow Euclid, yet pass over the 5th book; and adopting the doctrine of 
proportionals, from algebra, proceed to apply it to the theorems of the 6th 
hook. Euclid, .how'ever, for some reason, thought it necessary to proceed 
otherwise. He establishes, by a totally different method, some of the same 
properties of proportionals as the algebraic writers do ; but where he stops 
short (not even proceeding to certain of the simplest and most universally 
iraporlant properties), they, on the other hand, continue the subject, or make 
those properties fundamental. Of Euclid’s design and principles of investi- 
gation, various opinions have been held among the modems ; and some of 
those who most profess to be his admirers and followers, have made attempts, 
as they conceive, to improve upon his method; and have devised various 
plans for treating this portion of the s^i^bjeot, irf order to avoid what they 
consider the unnecessary abstruseness and prolixity of the ^th book. 

** It might, perhaps, in the first instance, be imagined that the method 
adopted by Euclid in his Sth book, was the first and imperfect attempt uf 
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science, as yet in its infancy, to give a general investigation of the doctrine 
of proportion, which, however prolix and cumbrous, ought yet, on that 
ground, to claim our respect and admiration; but that, the advance of 
modern science having furnished us witji the more comprehensive method 
of Algebra, we may properly discard the older and more dilficult proce&s, 
as doubtless Euclid 'would have done, bad the better method been known 
to him. 

“ But what is the fact? We have only to look into his 7th book, and we 
there find the whole doctrine, as applied to the casp of numbers^ demon- 
strated quite independently of anything in the 5th book, on principles, 
though presented in a difierent form, yet in substance almost identically the 
same as thoire used in modern algebraical treatises: and it w'ould lia\e 
required no more than a ^very obvious extension of the method, so far to 
generalize it, as to make it applicable to the geometrical figures considered 
in the Cth book, in the same way as the modern writers have done.” 

Now in many relations esta]^lished in geometry, as subsisting 
between straight lines forming parts of certain geometrical figures, as, 
for example, the sille of a square and its diagonal, we find, that if ^vc 
conceive the lengths of the lines measured by any numerical scale, and 
express one line by •an exact wdiolc number, we shall only he able to 
express the other by a square root^ or some number which has a frac- 
tional remainder ; however small this remainder be, yet it makes 
the relation not mathematically exact, and tivo qufintities so circum- 
sttinccd, are called “ incommensurables/' Of all this, how’over, nothing 
appears in Euclid's mode of treating the subject, and it arises wholly out 
of the adoption of the arithmetical measures. 

Tlius, various relations being established in geometry between lines 
constituted undpr giv'eii conditions, as parts of geometrical figures, if we 
choose to adopt the idea of exjyessing th(‘se lines by nmncrical measures, 
we arc then brought to the distinction of such lines being in some cases 
commensurable in their numerical values, in others not so. Their geo- 
meirical relations, however, are absolutely general, and do not refer to 
any such distinction. 

Euclid, in his earlier books, when treating of such properties as 
those alluded to, docs not introduce, cither explicitly or by implic^atioii, 
the term or the idea of incommensurability: neither is it introduced in 
the 5th or Cth hooks. After having in the 7th treated of the properties 
of arithmetical proportionals, where the terms arp all supposed expressed 
in exact finite numbers, and ha\dng in the 8th and 9th bo^ks continued 
this subject to various properties of numbers, lie comes in the lOth book, 
for the first time, to introduce the notion of a distinction between com- 
meiisurables and incommcnsurables, in geometrical magnitudes expressed^ 
by numerical measures. In the 11th and 12th books again, he drops al 
reference to this distinction, recurring to the principles of the 5th book : 
hut resumes the consideration of it in the 13th, and applies it to various 
properties. 

In Euclid's mode of treating proportionals, we find the same total 
and systematic exclusion* of fill igilference to numerical measures. Yet 
many mathematicians have contended that the idea of number enters 
essentially , into our conception of ratio and proportion, and must be 
supposed, In order to a right understanding of Euclid's method ; which 
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they contend was adopted for the express purpose of iiieludiiig- the cases 
both of commensurables and incoinmensurables. The quantities con- 
sidered by Euclid in this book, it is true, may be of <dther kind ; but 
he does not specifically regard them with jiny referenee to this distinction. 
On the contrary, without pt)inting at all to nny such consideration, it 
seems to be his object to regard qiianlihf in a far more general point of 
view. “ In a word,” Says the Savilian professor, “ I conceive it clearly 
evident, tliat Euclid’i^ specific object in the 5th book was, not to Inchidc 
incommmsurahles^ but to ExcLimE all reference to the idea of ncmbeh.” 

But how is this dene ? The author's opinion is, that the nature of 
the quantities here discussed, must be understood according to the most 
general and abstract notion implied* hy the term* : in his ow'ii words 

“Now our idea of quantity in general is very easily understood if 
we simply consider it in the same light as other gcncrai ideas, and only bear 
in mind and apply to this case the saAie process of abstraction l>y which wc 
jMTivc at those ideas. We form ideas of so much in .length, so much in 
■area, so much in solidity, so much in duration, fo much in number, so much 
in velocity, Stc. From all these «particular ideas we abstract 'svhat belongs to 
tho particular nature of length, of surface, of capacity, of duration, of 
number, &c., and thus form our abstract idea of * so much,’ or of tpiantily in 
general, a comprehensive generic term, including under it all the particular 
species of quantity. 

“In the first part of geometry, (i.e, in tho first four books of Euclid,) 
wo consider quantity of extermon . and its properties in regard to linear and 
superficial space as referring to certain geometrical figures. And it is essen- 
tial to observe, that the estimate we form of the magnitudes, consists in 
simply considering them as no much length or so much surface^ witliout 
assuming any particular 6ca/6 or standard of measurement : wq coniparo such 
lines and surfaces together, and establish reXitions of equality between them 
as constituted under certain given conditions. And these form certain 
relations which are strictly and \ixo\icx\y .geometrical as not being determined 
with reference to any other assumed standard of measurement. 

^ We proceed in like manner, in the 5th book, to investigate certain more 
\aricd and romprchhnsive relations which subsist between quantities con- 
fiivlorcd all along in the most general and abstract point of view, and wbic.h 
give the properties of proportionals. Nothing is introduced which refers to 
any of those particular characteristics hy which the diflerent species of 
quantity are distinguished: the conclusions, therefore, are absolutely general, 
and may subsequently be applied indifferently to any of the particular 
species. Thi^ is •accordingly done in the 6 th book, with regard to linear and 
superficial extension. And in the 11th and 12th to solid extension. The 
very essence of the subject treated in the 7th and other hooks, requires a 
xli%rent and more restricted mode of investigation, as applying to properties 
peculiar to one species of quantity; viz, number: and to certain highly 
curious relations which subsist when number is ejnployed to measure exten-^ 
bioh.” 

But the discussion of these properties, which arise wholly out of the 
numerical system of measurement adopted, is studiously kept entirely 
distinct Ii*om the purely geometrical '^nvebtigaVions. Thpse of Euclid’s 
books, in which the numerical principle is introduced, *may be taken as 
an entirely distinct arithmetical treatise : and there can he l^tle doubt, 
originally did actually form a separate work. There is never the least 
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intermixture of the rnotljocLs, nor Is unytliing in the geomclriefil hooks iu 
tlic suuillest degree dependent upon these others. Here all such ideas 
are totally excluded. 

In elementary algebra mere addition and subtraction is not limited 
to any particular species of quantity ; nor does it of necessity sup- 
pose tlie quantities concerned to ]>e numbers. Jhit, in the common 
systems, as soon as we come to introduce the idea of niultipliciitiou, 
there, by the very definition, we of necessity limit our <umsideratiou 
to quantities, one at least of which is a number^ ,and usually both. 
This refers to algebraical proportionals and to all their applications, 
that is, to the whole superstructure of modern mathematical science. 
The doctrine of numerical proportionals, as established in common algebra, 
comprises corrcs})on<ling pakicular cases of all the properties delivered hy 
Kuclid of quantities in general. The investigation, of course, gains iu 
brevity what it wants in generality. But it extends to a greater numlier 
of properties: and is principally disdnguished in that it embraces the 
equality of the ‘products of the extremes and means of a pro])orlion, 
'Jdiis, with others dependent on it, since they involve the idea oi‘ multi- 
jdication, of course have no place iu Euclid’s- system. The analogous 
property of rectangles (established in the sixth book) docs not supply the 
deficiency, because it applies only to one species of quantity, viz. — sujx'r- 
ficial area, and not to anything equivalent or analogous to a product 
between abstract qmintities. 

The whole subject has a direct bearing on the question to whicli wo 
at first referred, as to the essential distinction betwen n lln‘ nature of 
geometrical and algebraical investigation. iVnd the question is ivcdl 
illustrated by a passfige in the mathematical correspoiidonc(^ oF I>r. R. 
Simson (given in bis life by Dr. Traill); his friend and puj)il Mr. Scott 
had remarked, in a letter to him, 

“The fifth book is not peculiar to geometry, but is equally applii'able to 
quantity as it is to magnitude : nor does the doctrine of proportion recene any 
evidence from its being expounded by lines. The symbols of algebra would, 
I think, bo of use here, &c.” — (p. 115.) 

To this Dr. Simson replies, 

“ As to the 5th book, I do not see that the demonstrations in it can 
receive any help from algebra : and the straight lines made use of in it, make 
the demonstrations clearer and easier than they would be without them. 
I do not understand your meaning, when you say any analogy ma) be called 
algebraical, as well as geometrical. The expressing lines by^ single letter 
does not make analogy or anything else algebraical, any more than when they 
are expressed by the two letters at their ends, nor do I think any thing can 
be called algebraical, when no operation peculiar to algebra is made u»e,of. 
I should be glad to see an algebraical demonstration of some proposition in 
the 5th book, eq. the 17th, &c.” — (p. 12E) ^ 

The author, in quoting this passage, observes, 

“The question, operations are peculiar to algebra in relerence to 

propiyrtioniits f still remains fo b/ answered. ‘ Such as depend on the 
nuTneriml mensuife of ratio* is my reply ; end 1 am convinced would have 
beeh Dr, Simson’s.”— (note p, 60.) 



256 


STUDY OP OfiOMETRY AND Al^GKDRA. 


He remarks also, 

Dr. Trail (in continuation of a passage before quoted) appears to me to 
coiuo very near upon the truth, without actually explaining it, when he 
says ; — an analysis or demonstration in which many combinations of ratio 
are employed, may generally, indeed, be much shortened by admitting multi- 
plication j division, or other operations peculiar to arithmetic or algebra ; but 
the investigation or demonstration then becomes truly algebraical.** 

Upon the whole Ave must observe, that to do justice to this subject, 
considered in an ablitract point of view, it Avould be necessary to enter 
much more deeply into it than would be consistent Avith our limits. We 
here content ourselves Avitli a mere attempt to lay before our readers the 
views of the Avriters Ave have referred to. 

In a practical point of view*, the question is a very important one to 
all who are interested, Avhether in preserving the exactness and logical 
utility of mathematics, as a study for the improvement of the reasoning 
poAvers, or in simplifying its acquisition as preparatory to its practical 
applications in all branches of science. For the latter purpose it is obvious 
to us, that hy far the easiest iu<^tkod is for the student to acquire merely 
a few of the most fundamental geometrical truths from the first book of 
Euclid : then apjdy algebra (assuming the approximate process for 
incoiumonsurables), imd so dispense, in fact, Avith all the remaining geo- 
metrical demonstrations, and go at once to trigonometry and co-ordinates, 
Avhich will be an anii)Io preparation for all elementary applications in 
mechanics, astronomy, i^c. To the leisurely academical student of course 
a different and more strictly logical process is highly important, if not 
alsolutely essential, for deriving any of the benefits of a praxis of 
reasoning, ,, ^ 


ON THE CULTIVATION OF THE STRAWBERRY. 

Choose an open piece of ground, in a sunny situation. To prepare it for the 
reception of the str£tAvbcrry-plants, open a trench full three feet deep ; 2>lace 
in tlie bottom a good coating of rotten but unexhausted manure; trench 
the ground, continuing the same process till you have a patch prepared 
sufficiently large for your purpose. Before you plant your strawberries, 
dig in another coating of manure, and just bury it Avell under the surface : 
plant your strawbcrry-p*lants at eighteen inches or two feet distance ; this 
must depend*^ upon the sorts that you are planting. If the ground is a 
good, holding, loamy soil, the straAvberries AviJl thrive the best; but in any 
tolerable soil they will thrive with this treatment. The roots of the 
.8traAv{)erry dh^e deep into the earth, and just at the time the fruit is 
ripening, will receive support from the lower coating of manure, and SAvell 
off to twice or three times the size that they usually attain. This process 
has been pursued by the Avriter with eminent success ; and his friends 
who have tried it, have been delighted with the plan. Keen's seedling, 
the roseberry, and some of the scarlets, are tiie best strawberries for a' 
general crop, but the old pine has never been equalled for flavour. 
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AN APPARATUS FOR INDICATING THE INTERNAL TEM- 
PERATURE OF ANIMALS AND VEGETABLES; 

AND OF THE MODE OF USING IT. 

PROM THE FRENCH OF MM. RECQUEREL AND BRKSCIIET*. 

The whole of the experiments which have been made, to the present 
time, upon animal and vegetable temperature, hj^ve been few in number, 
and remarkably inconclusive. The means employed have not permitted the 
comparison cf a large number of observations;’ in fact, the thermometer, 
the only instrument which could be used, has hitherto been merely intro- 
duced directly into son/e parts of the animal structure. Was it desired to 
penetrate into the interior of an organ, incision became necessary, the 
state of the organ was consequently affected, and the irritation produced 
calorific effects which it was impossible to distinguish from those which 
were due to vitality. Again, the thermometer, however small the bulb, 
has the inconvenience of presenting a mass always sufficiently great to 
absorb a very larcc quantity of heat, in'order that its temperature may be 
equal to that of the adjacent parts. If these parts do not instantanepusly 
recover the heat they liave lost, there necessarily results a depression of 
temperature. The thermometer also cannot indicate sudden changes of 
temperature, as it requires several minutes to become of the same tem- 
perature with the circumambient media. If, for example, a thermo- 
meter is placed in the mouth, three or four minutes must elapse before it 
acquires the correct temperature. Now, if during this time any thermo- 
pliysiological phenomena of transient duration should occur, it would be 
impossible to observe them. 

It is further to be rcm;\rkcd, that although it is possible to introduce 
the thermometer, by means of incision, into certain regions, it is not so 
into the organs essential to animal life, such as the heart, the lungs, the 
liver, the brain, &c. It is, however, here that the physiologist is the 
most interested in knowing how the temperature is modified by 
motion, by the developemciit of the passions, the application of certain 
agents, &c. 

Still further is it important to physiology and the curative art, to 
solve all questions relative to animal heat ; to determine, for instance, the 
difference which exists between the temperature of an organ in its healthy 
state, and that of the same organ when altered by disease; and to ascertain 
the means which must be employed to remove the difference. 

To examine animal heat, for the purpose of arriving at the ends 
pointed out, nothing more is necessary than to introduce a delicate needle 
or metallic probe, similar to those used in acupuncturatioii + there is, 
in fact, no other means *of traversing witli impunity the greater partj)f the 
organs of animals. It is easy to construct this probe so as to obtain 
thermo-electrical effects wliich give instantaneously, and with great ex- 

' * It is conceived, that this nseff^l application of some of the recently discovered 
properties of eldctricity and nin^etism, is one of the most happy of the present day. 
Its ingenuity and importance can scarcely be exceeded, * 

Bleeding by making punctures with needles. 
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actncss, the temperature of the mediimi in whicli the probe may be 
placed; it is only necessary that it he composed of two others ol metal, 
soldered together by one end of each, and the remaining ends j)]aced in 
comniunication with the extremities of the wire of an excellent thermo ■ 
electric multiplier. The smallest possible change of temperature at the 
point of junction produces an elcctiic current, which, acting upon tluj 
niagnetic-iieedle, makes it deviate a certain iiurnhov of degrees. Tlitj 
angle of deviation shows the temjjcrature of the probe, and consequently 
that of its ambient medium. 

Researches of this nature require, that an anatomist wdio can skil- 
fully introduce the probes into the animal organization, should co-operate 
Avith the pkijA'icien^“ 

An apparatus intended to measure the temperatures of tliis nature 
should be so constructed, that the part which is inserted should not com- 
municate, or at least should communicate with difficulty the heat AvhicJi 
it may acquire to the rest of the a2>J>aratus; if this condition he not 
observed, there is always ground for fearing that a lower temperature 
than the true one may be taken. 

AVith the common Ihermpmctor, elfcets of this l^ind need not ho 
apprehended, for as the glass* is a bad conductor, the loss of licat from the 
tube is very small. 

AV'heii metallic pyrometers are used, the results are not always certain. 
For example, if Ave suppose a metallic bar, one of the ends of which is ex- 
posed to a focus of heat, and the other, in connexion Avith a pyrometer 
influenced by the dilatatioji of metals ; Ave find from the instant that tlie 
ex2)osed end begins to be heated, it communicates to the parts adjoining,, 
and, finally, to the atmosphere, a jiortion of the heat it has ol>tained; if 
the dimensions of the bar are such, that the quantity thu!:* dissipated 
cannot be instantly rcqilaced ]>y the focus, the "result is that the Pyrometer 
gives an incorrect indication only, and it is evident that the dimensions 
of the bar will be proportional to the quantities of heat imjiarted in each 
instant. Similar considerations must be attended to in the metallic jjrobes 
intended to ascertain animal temperature. By giving them the smallest 
l>ossiblc diameter this source of error may be avoided. 

An excellent thcrmo-electri<! multiplier, and some jirobes formed of 
two different metals soldered together, are indispensable instruments in 
these inquiries. The multiplier should be so sensible, that in connecting 
the two ends of the wire ‘which forms its circuit, with an iron wire sol- 
dered end to endj a difference of one-fifth of a degree of Fahrenheit between 
the two solderiiigs, should make the needle deviate one degree. 

The probes are of two kinds, those of which the construction is the 
more simjple, are composed of two Avires, one of copper t, and the other 
of steel, soldered end to end, thus : — 

* fig. 1. 

eojvfttr 

* The usurpation of tho term physieiany by the medical class in Britain, produces 
a great inconvenience. It obliges, in instances i^iinUiic to tiie one in the text, tho use 
of the v^gue and clumsy phrase of a natural philosopher. We would ask, respectfully, 
could not the reform which is working in the Royal College of Phy^cians go on and 
lal>el them correctly ? 

-f Or pLitinii. 
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Eiicli of them is a]>out the 5*0 part of an inch in diameter, and 
at least four inches long. One of these prohes is to 'be introduced into 
that part of the body of which tlie temperature is wished to be 
hiiowii, taking care to place tbo so]dered-j unction in the middle <;f 
tlic part ; then the communication is to be made between the two 
I’ree ends of the probe and tbc extremities of the wire of the multi - 
jjlicr. These jjoiiits of junction being placed in iiieTtiri^ ice, in order 
that their temperature may remain constant; the magnetic-needle 
becomes deviated by reason of the difference «of temperature which 
exists between that of the part under examination, and that of the 
ice. Nov% as the current acts with so much the more jiower, as 
the angle of deviation is small, and experiment Laving proved that it is 
between 32° and about 77° that the maximum of effect is ol)taihcd, tlie 
base of the multiplier should be turned until the needle deviates from 
() 8 ° to 77 ° before the commencement of the experiment, and then the 
current will be clirected in such a manner, that the needle will retrograde 
towards 32°, and'nevcr pass further than from 77° to 8 G° in tlie other 
direction. In case it should exceed tliis, the current should he made to 
pass through a in|}tallic wire so long that .its intensity will be diminished 
siitHcieiitly, and prevent a deviation exceeding the assigned limit. If 
these precautions arc not taken, it would be impossible to observe 
minute differences in the intensity of the current, it being remembered, 
that the greater the deviation, the more obliquely does the current ac‘t 
upon the needle, and the loss is tliis deviation augmented by an increase 
of intensity. 

As soon as the magnetic needle is in a state of equilibrium, the probe 
is to he withdrawn from tlie part under examination, and its soldered- 
junctioii plunged into a basin of water, tlie temperature of which is 
to he raised until a deviation is produced of some degrees greater than 
that which had been before obtained. This water is then permitted to 
cool slowly, and the exact temperature corresponding to the observed 
deviation is to be ascertained by an excellent thermometer. This will he 
precisely that of the medium in wdiich the soldercd-junction was first 
inserted, the same thermo-electric effect being produced. 

It is preferable, to determine the temperature by depression rather 
than by elevation, seeing that when the cooling is slow, it is more 
certain that the soldered-junction suid the thermometer are evidently of 
the same temperature at the moment of observation. 

Tn order that the cooling in the air of the non^mtnersed parts ef 
the probe may pot produce 
results b 6 low the true values, 
the free ends should be en- 
veloped in linen, having the 
form of sheaths, (a a,) fig. 2 . 

This precaution is not al- 
ways enough, particularly when 
the temperature of tb^ attno- » 
sphere is belpw 60 °; in this 
case, the effect of the cooling ^ ^ 

is very e’iident, hence a neces; T | 
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sity of Operating as much as possible in an atmospheric tcin[)eniture 

of at least 60°. 

As the probe must be frequently detached from the wire of the 
multiplier, a mode of junction which admits of their easy union and 
separation should be adoj)tcd. The following expedient is that whicli 

has been found to be the most 
simple : the two ends of the 
wire (J) b) of the multiplier are to 
be bent into spirals (« d)^ fig. 3, 
the circular apertures of which 
should be so small, that the 
extremities of the probes may be 
held after insertion with some 
degn^o of power. These aper- 
tures of the spirals should be 
frequently cleaned out with a 
line bit of wo6d, and the ends 
of the probes should be rubbed, 
from time to time, witli emery-paper, to remove any f/)reign substances 
wliicli may adhere to their surfaces. 

The method of experimenting which w'e have described, though 
very simple, yet requires the use of ice, which in a great many places 
may prevent its being followed ; further, it gives results to about half a 
d(*gree oiilv, Jin a])])r()xiination ^\lii(*h is not sufficieut in a large number 
of cases. TJiis defect of sensibility arises from the too great difference 
h(‘f ween the feTnpera|ur(‘9 of the two junctions; it is true, this might he 
reduced, by using t^vo probes connected by an iron wire, as jn fig. 3, and 
placing the two soldered-junctions in two different parts o‘f the same 
animal; but the electro-cliemical effects whicli would then result, might 
so disturb the results, as to load persons not accustomed to distinguish 
thenno-electric effects, into error. It is also true, that the surfaces of 
the probes might he covered with several coats of hic-varnisli, but the 
friction tlioy undergo in their introduction is sufficient to remove it very 
soon, so tliat the first inconvenience soon occurs. 

The electro-chemical effects may be prevented by placing one of 
the soldered-junctions in the mouth of an assistant, while the other is 
inserted into the medium which is the object of examination. The 
person who thus assists, should accustom himself to breathe entirely through 
the nose, in order that he may not introduce cool air into his mouth, and 
he should alsp be careful not to change the place ^ of the soldered- 
junction. These two precautions are indispensable , when a tolerably 
constant ^temperature is desired. As, however, thfe temperature of the 
mouth 18 perpetually varying, it is indispensable to examine occasionally 
^vith a thermPmeter which indicates tenths of a degree. 

Attention should be paid that the wires should never be diminished 
in length, in order that equal deviations should always correspond .to 
currents of equal intensity. 

Ihe form of the probes of the first kind requires th^t the animal 
parts should be perforated quite through, in order to disengi^e the two 
extremities which are to be placed in communication with the multiplier; 
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but as there are cases where such perforations are not practicable, as for 
instance, when it is intended to determine the temperature of the 
cesopliagus, the stomach, the intcstinal-tubc ; recourse must then he had 
to another kind of probes, these liave*the form of the catheters which are 
used in surgery, and of which the inspection of tlie following figure, 4, 
will convey an idea. 

Each probe is formed of two parts, longitu- coggH 

dinally, tjie one of copper* and the other of steel, — ■ 
both terminating in a point, and there soldered* 

together for about one-tcntli of an inch in length, all the other parts are 
separated by an insulating and resisting membrane, such as that which 
covers the back of a feather, this membrane is attached to the metals by 
an elastic mastic, whicli can be renewed from time to time as it gets 
loose ; the two disengaged extremities of this probe are placed in com- 
munication, as usual, with the multiplier, and the experiments made as 
above described. The form of the probe may be varied to suit the pur- 
pose for which if is intended, that is to say, according to the cavity or 
part into which it is to be introduced. iBay be, as in fig. 5, straight, 

or curved, as fig. ^6. 



Fig, 6. 



In probes of this construction, there is a risk that the membrane 
may he torn in some part or other, and that, in donsoquence, the two 
fractions of* the probe may communicate in other points besides the 
soldered ones. In order to jfscertain whether these partial contacts exist 
or not, the point of the probe is to be immersed in a quantity of water, 
all the parts of which are ascertained to be of the same tempenaturo, and 
the deviation of the magnetic-ncedle is to be observed ; the probe-point is 
then to be lowered into the water for two or throe inches ; if the devia- 
tion be not altered, it is certain that the two metals touch iioAvliore hut 
at tlieir extremities: if it "were otlicrw'ise, the deviation would va^3^ 

Each time that different probes are used, it should he previously 
ascertained tliat they are entirely constructed of the same piece of metal, 
for the smallest heterogeneity will influence thermo-electric effects. It 
should also he remarked, that too much care cannot bo*taken in studying 
the movement of the multiplier when it is extremely sensible; without 
this, a risk is run of attributing to particular causes, effects which depend 
upon local ones; fof instance, when the magnetic-needle remains steady at 
zero, it would be fair to suppose that everything is symmetrical on ehch side, 
however it is not alwaysrso; it^may sometimes be observed that the i^dle 
vibrates further on one side than on the other by the action of the same 
current, according as it travels in one direction or another; this effect 
is product by the system, of geomagnetic needles being so perfectly 
astatic, that it is affected by influences even at a distance; these tend to 
direct it more Easily to one side than the other, according as they act by 

* -Or oC plAtina, 
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attraction or repulsion ; advantage should be taken of this circumstance 
to direct the current in the manner most convenient. 

It may be further added, that when the needle has deviated a cer- 
tain number of degrees, and it is iviahcd to observe minute clianges of 
temperature, and consequently, by their thermo-electrical effects, tlie 
current should then be so directed as to lead the needle towards Zero, 
because it acts with so much more power, when its dirjcction is, less 
oblique in relation to that of the needle. 

The temperature of the mouth may, serve jfc a term of comparison 
in the absence of a better, but as frequent variations are always to be 
feared, depending upon the manner in which the soldered-junction is 
placed, this mode ought to be rejected whenever delicate examinations are 
entered upon. However, there is a means of verification, even in this case, 
which ought not to he omitted to be stated. The arrangement should be 
inverted, that is to say, that the soldered-junction of the second probe, or 
that which has been in contact with the mouth, should be placed in the 
part where the tebiperature is required. If the results are the same, their 
correctness is certain; if contrary, the .cause of the difference must he 
sought after, and, the experiment continued until an absolute equality is 
attained. 

It has been found, after many attempts, that the apparatus de- 
lineated in fig. 7? has the advantage of conveniently affording a constant 
temperature. 

A small wooden vessel (a), lined with slicot-lcad, and having a 
wooden cover ^i), is prepared. The cover has an aperture, by which a 
thermometer is introduced, and another through ^bicli is passed the 
probe, wlioso^ soldered-junction (/>) is intended to be maintained at a 
constant temperature. This^ will be about 90^ when mammalia are the 
subjects of examination. 

Water at 122°, on being first poured into the vessel, suffers a 
depression of temperature, which can be permitted to any degree wished. 
The vessel is then to be placed in a receiver (n), whose height is rather 
greater, and into wliicli water, heated to 104°, is to be poured. This 
temperature has been found to bb of that height that tlie thermometer in the 
vessel (a) is not sensibly deprjtjssed when this falls a degree. The receiver 
is intended to impede the loss of heat in the vessel, and it is desirable that 
its arrangement should be such that the water in the receiver shall be 
maintained within a degree or so at the same*temperature. Tw'o means 
may each be employed for this purpose ; one is to renS\V* the heat in the 
receiver from time to time, by pouring in w^armer water by means of a 
tube, removing at the same time an equal quantity of the water which 
has been cooled. But tliis operation is troublesome, and it may Ije substi- 
tuted by the following, in which an apparatus regulates the introduction 
of the warming water, and the withdrawal of that which has»hcen 
cooled. ^ 

On a stand (t) at a small distance from the receiver, is f laced a 
vase (c) of tin plate ; from this a'^jopper tube (^) furnished with a cock (r) 
is carried intp the receiver, and down to near its bottom. Another 
feock (u) is attached to the lower part of the receiver. Water is to be 
maintained in the vase (c) at a temperature of about 160°, by means of a 
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lamp (l), its oock {r)'is o^ned, and the hot water enters the receiver and is 
carried to its bottom; as W warmer water ascends in the receiver, it rc- 
w$rms the whole appiirattfo; the rcceiver-coCk (n) is now opened, and a 
proper qnantity drawn off. Wlth<a little practice, and frequent observa- 
tion of the thermometer, the constant tomporature desired may be maih- 
tainod in the vessel (a). One of the |>robeB (a 6 c) is introduced into the 
vessel^ Ofld another {d d) iiS inserted uito any muSclfc whatever^ ahd their 
ends connected mi brought, into c^mmiHiication with a multiplier (g). 
It will be necessary to construot, previously a table of temperatures. 
Suppose it is prbposed to operate upon the genus Mammalia^ and that 
the temperature of one of the soddered-junctions is to be maintained at 97^ 
and the Other plunged into a vessel of water, whose temperature can be 
varied from 8(5° to 112°. Tlie deviation corresponding to each change of 
temperature must be noted, and when all the observations are tabularly 
armngc^the temperature corresponding to each deviation may be obtained 
on inspection. 

With the^e moans we may proceed to examine the temperature of 
the animal woild. * % 


[To bo ooiitinucd.] 
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L A Treatise on the ^principai Mathematical Instruments ,employied in 
Surveying, Levelling, and Astrmbmy : exphdiiin^ their Construct! o!ti, 
Adjustinents, and Use, with Appendix and Tables, By F. W- Simms. 
Second Edi<;ion, ipaproved and enlarged. 8 Vo./ 1‘28 pp., Cats. , LondoPf 
Wealeu ' . ' . ^ 

, ' - ^ '.3 

It would be difficult to find anywlierc so inucli valuable information, 
convoyed in so masterly a maniicr, as is done in tlie work beftn-e us, 
IMr. F. Simms is peculiarly well qiiaMfied for his task, from his connexion 
with the partner of.tlie late. INFr. Troughton, who ranked as the first scien- 
tific instrument-maker ^VQ ^ave yet possessed, — from having been several 
years an assistant in our national observatory, and — from having formerly 
been engaged in the Ordnance Survey of the •kingdom. Mr. F. S. lias 
thus enjoyed unusual opportunities of studying all the instruments he 
describes in their most varied and improved forms ; of using the astro- 
nomical ones under tlie superintendence of Mr. Pond, one of the best 
obsewers of his time ; and of employing the geodajsieal ou^s under the 
mpst eminent masters of the art of surveying. To such extraordinary 
means of aecura^ acquaintance wfith his subject, he adds a j^ower of 
conveying liis iuformation in an elegant, because simp^e and unaffected, 
manner; and Jtt) lias, consequently, produced a >vorlc invaluable to the 
nrofessional man, and interesting to every reader who possesses a taste 
for practical science. 

The title gives but an inadequate idea of the contents of the book; 
for, in addition to a clear description of all the principal instruments used 
in' surveying, and in astronomical observations, with an explanation 
of their various adjustments, Mr. F. Simms has omitted little ’which has 
any reference to the subjects of surveying, levelling, and observing ; he has 
given instructions for keeping the field-books, registering and reducing 
observations, with the formulae for the latter, these he has translated, 
as it were, into practical rules, for the sake of s«ich learners as may not 
possess much mathematical knowdedge; lie has entered iiit» details as to 
the mode of laying down, or plotling, a survey, and of copying or 
reducing plans, maps, &c., with^a great variety of subsidiary matter; and 
lias furnished a small collection of valualile tables relating to these sub- 
jects. lilr^bort, Mr. F. S. is one of those authors who, really ailxioua 
to instruct^’*^eir readers, spare no pains which can facilitate tly>ir 


progress. 

To enable our readers to judge for themselves of the merits w^ave 
been commending, we select the fol|owi^. passage, describing the c^ec- 
iions td be made for errors in the position of the portable transit instru- 


ment:-— ^ 

* Vot. I. • U 
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“ From the description which has been given of the method of bringing 
a transit-instrument into a state of perfect adjustment, it might be inferred 
that it is essential it should be strictly so, to obtain accurate results from the 
use of it. It is certainly desirable that the adjustments should be examined 
and rectified as often as possible, as doing so ultimately saves the labour of 
computing the corrections to be applied to each observation, on account of the 
errors in the position of the instrument. But in some established observatories, 
where large instruments are employed, it is not attempted to put them in per- 
fect adjustment, but thp amount of the various derangements is ascertained 
from time to time, and the observations corrected accordingly, Tho adoption 
of this method, with so small an instrument as the one which we have been 
describing, where the adjustments are easily examined and corrected, will give 
indeed more accurate results, but, ,on account of the greater trouble, is not 
perhaps to be generally recommended ; we shall, nevertheless, introduce in 
this place, an account of the method of computing these corrections, that 
persons possessing transit-instruments may adopt which method they think 
proper. 

“ The first correction is for the deviation of the line >of collimation : (lie 
amount of the error may he determined by a micrometer attached to the eye- 
end of the telescope, by which, when the telescope is directed towards any dis- 
tant object, the angular distance of that object from the central wire is mea- 
sured in revolutio s and parts of the micrometer-screw. The instrument is 
then reversed, and tho distance of the same object from the central wire again 
measured, when fialf the difference of the measures is the error in collimation : 
and the angular value of a revolution of the screw being known, the corre- 
sponding value of the error is likewise known. The correction on account of 
this error to be applied to the time of each observation may be computed from 
the following formula. 

Correction = ^ co-sec. w * ^ 

c = the error of collimation -j- if the deviation is toward the east. 

w = (as before) the polar distance of the star. 

“ Hence we have in words this rule: To the log. of tho deviation in col- 
limation, add the log. co-secant of the polar di^itance of the star, and the arith- 
metical complement of the log. of 15 : the sum will be the log. of the correction 
in time required. 

“ The next correction to be considered, is that arising from a want of 
horizon tality in the axis. The spirit-level, which we described as striding 
across the instrument and resting on the pivots, determines the amount of the 
inclination of the axis, and also, as w^e have seen, enables the observer to cor- 
rect it. Above, tl\e glass tube, and parallel to its length, is placed a fine gra- 
duated scale, the reading of which points out the number of seconds in arc 
that the pivots deviate from the true level, shown by the air-bubblo receding 
from the centre towards that pivot which is the highest; but as it is necessary, 
•when correcting for the adjustment, to remove half the error, by giving motion 
to the little screw on the level itself, so, for the same reason, in finding the 
measurement of the error, it is necessary to reversfe the level on the axis, and 
read the scale at each extremity of the air-bubble in both its jiositions ; that is, 
with |||p same end of the level on both the east and west pivots alternately,-— 
and hldf the difference of the means of tl^e two readings will be correctly the 
amount of deviation. This may be illustrated by the following example, in 
which the divisions on the scale represent secondi • 
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Readings of the Scale. 


East End. 

West I 

109"0 


69"6 

109,0 

• 

69,8 

108,8 

* • > • 

Level Reversed. 

69,9 

09,0 

. 

109,0 

08,6 

. 

108,9 

09,1 

. . . . 

109,0 

533,5 

Sums 

536,2 

88,91, 

Means 

89,37 

88,91 


Differeuce . . 

• 

. 0,46 


* ^ clifTorence = 0,23 = the amount of deviation 

in arc, showing that the west end of the axis is higher by that quantity than 
the east end, since the mean of thewestern’readings is greater than the mean 
of the eastern. TlAs quantity, divided by 15" wijl give the proper factor for 
iucUnation. It is more convenient that the scale should be divided into units, 
each of w hich is 15". 

** Having in this manner determined the mclination of the axis by the 
level, the correction to be applied to the time of observation of any star made 
during the existence of that error, may be computed from the following 
formula : 

• Correction = b cos. («• — X) co-sec. 


b = the fajjtor for inclination of the axis -|- if the west end be too high. 

=: the polar distance of thq star. 

X = the co-latitude of the place. 


** This formula in words gives the following practical rule. To the log. of 
the factor for inclination of thp axis, add the log. co-secant of the polar dis- 
tance, and the log. co-sino of the difterence between the polar distance and 
the co-latitude: the sum — 20 will he the log, of the correction in time 
required. 

Convinced as we are that a third edition will soon be called for, we 
would suggest the following additions to the author's consideration. 

A general preliminary essay on the causei^ of derangement in astro- 
nomical instruments, and the nature of the adjustments '^^hich are hence 
rendered necessary, whenever the instrument is used. These causes of 
derangement are principally the unavoidable imperfection of work- 
manship, the wear of the centres by friction, and the effects of 
temperature and gravitation in altering the form of the divided limbs of 
graduated arcs. ^ , 

We think some details of the method of observing and noting the 
times, would l||,both useful and interesting — thus, the observer having 
written down thc^ Integral minute when l^e takes his place at the teftscope 
then counts the seconds'-beat, of ’iiis clock, and notes them at the passage 
of the star ov^r each wire of the micrometer. The technical mode of 
reading off" the micrometers, when several are attached to the stnne 
circle, also seems to demand some description. 
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A less concise notice of the metliod of ol>taining the longitude hj 
the eclipses of Jupiter's siitellites. in p. 102, is very desirable, from its 
importance ; it is at present far too slightly touched on. 

There arc one or two instrumeuts not noticed which would seem to 
require description in such a work, and some arc, perhaps, too briefly 
alluded to; C^aptain Katers collimator, .and the p. 19, may 
be cited as inutaucos of tlic two cases alluded to. 

A glossary of the technical and scientific terms made use of would 
be a useful addition; tlius, for example, in p. 29, the term sprung at its 
aperture,” would not hcuntelligihle to one less conversant than ourselves 
witli in strum cuts; and the term col/iuiofiou, might be dwelt on more at 
large, considering its importance and frctjueni recurrence. 

We make these suggestions from a conviction th.at they are 
desulcrala^ and that few' persons could treat them ht'tter than our 
author; otherwise, where so much hgs been done so well, it might seem 
invidious to introduce even these hints. 

One emission we fl^cl w'c ought to supply, as it liappons to be 
in our power. AYc do it the more readily, because the improvement in 
question h.aying been attriliutcd to, if not cl.aimed by, another, it becomes 
an act of justice to assign it to the inventor. In page 57, is mentioned 
an excellent contrivance for taking altitudes and d(q>r(*ssions with the 
box-sextant," wdiicli was slioNvn to tlic author ])y a professional gentleman. 
This gentleman, 'WO believe, was Mr. AraciUMll, the civil-enginccr ; wo are 
sure that ho was the inventor of this modification of the instrument. 
8uhsequent experience has decided that the new’' power is a very useful 
one. Several practical eivil-englneers of eminence have so expressed 
themselves with regard to it, .and now' consider a hox-sextgnt so provided 
as tlie most convenient instrument that eaii bo taken, wlien an .accurate 
c(ufp-d^(eil is to he made of a new line of country. It has been found 
that one of the two s[jirit-lovels mentioned in the text, may he dispensed 
with, and th.at even when this is done, a very litthj pr.actico enables an 
observer to take an angle of altitude within 5 sec. of the truth*. 

* In the ptiragraph of the work describing tJiis addition to the box-scxtiint, for 
idane-siirlit.” rear! Tiln,in-qi(yhf.” 
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Precision in Scientific Terms. 

Conduction — Convection. — ‘‘The transfer of heat by communication may 
bo distinguished into transfer by cpnductionj and transfer by convection. The 
former bein^ij applied to the method of transfer which takes place in solid 
bodies, and the latter in Iluids. '* 

When a solid mass is placed in contact with a hot substance, the heat i.s 
communicated from one to the other, and is transmitted through the solid, 
being conducted from one particle to another, with a velocity which depends 
on the nature of thekubstahee in contact; hence substances have been divided 
into good and bad conductors. 

But when heat passes by communication from a hot body into fluids, the 
transfer takes place in a very diffei'^snt manner. The particles of a fluid, 
becoming healed, trxpand, and then being specifically lighter than those par- 
ticles of the surrounding fluid which have not received an increase of tempera- 
ture, they ascend, jind fresh particles descend into their places ; and the 
transfer of heat by this motion is so rapid, that if one thermometer be placed 
at the top and another at the bottom of a ^essel of fluid which is heated from 
below, the upper thermometer will begin to rise almost as soon as the lower: 
this, then, is the transfer by convection. 

The conducting pow er of Iluids is extremely small. For if heat be applied 
to the upper surface of a fluid, the conveciing motion of the particles can- 
not take place, and consequently, the only transfer of beat which can take 
place, will be by conduction, in consequence of the contact which subsists 
hotw’een the pirlicles ; and the transfer wliic.h takes place this way is so small, 
that Count Rum ford denied that w'atcr could conduct at all. But it appears 
that all fluids conduct heat in a slight degree. Hence the transfer by com- 
munication, that is, by conduction and convection, depends upon the nature of 
the substance. 

The term convection, which was much wanted, is introduced on the 
authority of Dr. Front, Bridgewater Treatise on Meteoiologg, 4 c-" — Webster, 
Principles of J/gdrostatics, 1835- 

Clivity — Acclivity — Declivity. — “ I have rendered the word pentehy 
slope, in preference to inclination, inclined plane, ov gradient, coiisideiing the 
two former, though generally used, as improper fixprcssions, and the hitter, 
to say the least of it, as having so very little to reconimemjl ^t, that I hope it 
w'ill have an extremely short existence in our nomenclature. 

Judicious and appropriate terms are of the greatest importance in speaking 
and W'riting on scientific subjects, particularly w hen technical expressions must 
of necessity be introduced. “It is highly dosirUble to keep Scientific know- 
ledge precise, and always to use the same terms in the same sense*.” 

A gentleman of high literary acquirements, to whom I applied, and'who 
has taken the trotible to consider the subject, has suggested the term clivitg, 
as one that is of more logitinlatc etjynology than gradient, and more appro- 
priate thaii either slope, inclined plane, or inclination. I regret that I was not 
in possession of athis term before 1 commenced the translation ; the words 

' * Lord Brougham’s JDheourse on Naturdl Theoldgg, 
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acclivity, declivity, which may be so regularly derived from it, would have 
enabled me to have given the sense of the original with greater perspicuity.” — 
Macneill, Translation of Navier on Railways, 1836. 

Remarkable Doprksion of the Barometer, 

The barometer at the Royal Observatory, Greenwich, at noon on the 28th ult. 
stood at 28-52^ A depression which has not been observed at this season 
for more than thii*ty years. The day was rainy, and there was some wind at 
night: nothing more retnarkahle was observed. 

Professor Daniell gives the following as the barometrical points of Marcli 
in London : — 

Inches. 

Greatest height . , . . ^ 30*770 

Mean height . . . . 29*843 

Least height .... 28*870. 

The depression on the 28th ult. was^therefore lower than the least height 
here given, by 0*345 

Recent Hypothesis on Ijfie Formation of Rain not new . 

In your Magazine of PopuJ at* Science for February, p. 23, there is an hypo- 
thesis stated to be given by Professor Phillips, of King’s College, in explanation 
of the difference in the relative quantities of rain collected at different heights. 
Professor Bache of Pennsylvania, in a letter communicated to the Franklin 
Institute Journal, dated Dec. 1835,' observes : — “ In investigating a complex 
subject of this kind, the experimenter not unfrequontly proceeds as if it 
were entirely new, and tothis cause I attribute the fact, that Professor Phillips 
was not aware that lie had been anticipated in his bypothe.sis. The fact that 
a less quantity of rain is received by a rain-gauge upoii an elevation than upon 
the subjacent ground, was proved about the year 1766, by the experiments of 
Dr. Heberden, Lord Cavendish, and others*. The hypothesis now advanced 
by Professor Phillips, was suggested about 1771, as an explanation of their 
curious results by Dr. Franklin, and he is not the less entitled to the credit of 
originating it, that after fully considering the subject, he cautiously concluded, 
that the then state of knowledge of it was hardly ripe for making any hypo- 
thesis, * I think we w’ant more and a greater variety of experiments in 
different circumstances, to enable us to form a thoroughly satisfactory hypo- 
thesis.’ The demonstration of the hypothesis, if it is considered conclusive, is 
sufheient distinction, and belongs to a more advanced state of science than 
the eighteenth century codld boast. The credit of originating it we should 
abandon. * * 

“ I have not the least doubt that when these observations of Professor 
Bache, reach the eye of Professor Phillips, it will give him little or no uneasi* 
ness, to^find that such an ac^rate observer as Dr. Franklin had preceded Him 
in an hypothesis. The Doctor’s remarks were continued in a letter to Dr. 
Pcrcival, who has also written bn the subject, and first published in the Man- 
chester Memoirs for \ -^Extract from a Letter to the Editor, April, 1836 . 

* There is a curious anachronism committed b;jr the^author of the article in the 
Magazine of PopvXar Science^ entitled Recent Researches on the Formation of 
Rain.” He states that the experiments of Dr. Heberden on this|rabject confirm the 
riiconi ones of M. Arago, whereas Dr. H’s experiments miust have bwn made before 
tVie latter philosopher was bom ! 
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Deserving Pensioners, 

If the word “ Pension” be correctly defined to be “ an allowance made to any 
one without an equivalent,*” it is high time another was substituted, to desig- 
nate that reward which a nation decrees for services already performed ; and 
also that the following names, so triumphantly and properly introduced by Mr. 
Spring Rice, the Chancellor of the Exchequer, in his recent speech on the 
“ Pension List,” should at least be erased from that catalogue, and placed on a 
very different roll. 

On Mr. Whittle Harvey having challenged the government to produce ten 
names of intellectual merit on the Pension List, the Chancellor of the J2x- 
chequer replied : — “ I have been challenged to show den names on the Pension 
List that have been distinguished for their public services, or for eminence in 
literature, in science, or ip any other way that could possibly be a recommen- 
dation for their being placed on that list. Now 1 accept that challenge. The 
list I am about to give contains the names of 

Dr. Dalton, Mr. Montgomery, 

Mr. Ivory, Mr. Sharon Turner, 

Mr, Airy, Sir James South, 

Mrs. Somerville, j ^ Mr. Thomas Moore, 

Dr. Southey, 1 Professor Faraday 

and, if I chose, I could go on and dQuble the List!” 

It is so rarely that science or any of her votaries, receive attention from 
an English minister, that it is with new and grateful feelings that we give the 
above extract, we must also observe that it is curious to see liow quickly the 
politician was aware of the advantage of his position, in being prepared to 
quote even so small a number of really-deserving pensioners. We have great 
hopes that his sagacity w’ill early induce him to strengthen it still more. 

,, • Nebulce. 

The discoveries as to the nature of the bodies of our solar system, which the 
use of the telescope presented to its first inventors, must have been unexpected, 
and in no small degree astonishing. Yet wc may safely assert, that they 
exhibit no remarkable novelty, The ring of Saturn alone can be considered 
as materially different from the objects constantly before our eyes. In all the 
other planets we see bodies similar in shape to our earth, analogous (as we 
have good reason to believe) in internal constitution, revolving in like manner, 
enlightened by the same principal luminary, and by similar satellites, the 
subjects and the exciters of similar attractions, and posses.sing at least some 
similarity in the construction of their surfaces, an^ in the phenomena of theh* 
atmospheres, as far as spots and belts enable us to conjecture. Everything* 
in fact, leads us to conclude that they are bodies of the same order: that, with 
specific differeilces, there is a generic resemblance ; that the circumstances of 
formation, which have bound all in one mechanical system respecting the sun 
as the principal seat of force, have also impiessed upon all one ^physical 
system, as testified by the similar arrangement of subordinate bodies, and the 
probable resemblance of &eir gaseous as well as their solid parts. • 

But, when we look into the sidereal world, the analogy of system fails 
entirely. A star, it is true, may be conceived analogous to our sun : a dotlble 
star, forming a bipary systenn thovifeh we have nothing here exactly like it, is 
still not remarkably different in its nature from a single one : but a star, 

• Walker’s Dictionary, edit, 1622. 
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regularly surrounded by dense nebulous matter, an irregular nebula, in which 
one point is brighter than the rest, a nebula in which all idea of a stellar point 
is lost, — all these present instances of appearance, gradually yet totally 
different, and entirely dissimilar from every permanent body in our system. 
The resolvibility of some of these nebulae, implying the existence of an 
immense number of stars at a proximity apparently much greater, in propor- 
tion to their indhidual brightness, than the stars which we commonly see, is a 
very striking phenomenon ; but far more striking is the irresolvibility of others, 
whose magnitude seems to imply comparative nearness, which, nevertheless, 
defy our telescopes, an whose general appearance seems obviously to contra- 
dict the notion of consisting of groups of stars. Among the most remarkable 
of these, I may mention the two most conspicuous — those of Andromeda and 
Orion. No one, I think, who has seen these in a telescope of great light, — 
the one like a lamp shining through a homogeneous fog, the other like a pile 
of cumuli-clouds, tossed together in the same capricious manner in which we 
see them in our summer-skies, — can persuade himself that these can be any- 
thing but masses of nebulous matter,* the causes and the laws of whose 
arrangement we should vainly endeavour to detect. 

In these remarks I htivc alluded only to the di tie rence between the present 
appearance of these bodies, and that of the planets depending on our sun. 
We may now, however, consider the matter in another point of view. The 
phenomena of the solar system imprest upon us the notion, not only of 
similarity, but of contemporaneity ; at least, they seem to inform us that the 
time which has elapsed since the states of the planets were sensibly different 
must bo immensely greater than the time during which a gradation of formation 
could have been sensible. But the contemplation of different nebulso suggests 
a new idea — the idea of change. In one, we find nebulous matter in the 
wildest confusion ; ift another, there are spots in which, apparently, a concen- 
tration of the matter has been formed by drawing together the /lebula from a 
large space, aud leaving the neighbourhood .comparatively dark (an effect 
exhibited in such various ways, that it is impossible to consider it as an optical 
illusion, the effect of contrast): in others, vfc have rings of nebulous matter 
enclosing a dark space. A more common case^ is the concentration which, in 
various degrees, exhibits the various appearances of planetary nebulae and 
nebulous sttfrs. And one very curious instance has been pointed out in wliich 
the segregation has taken place in a honeycomb form, the lines of the honey- 
comb being nearly accompanied by lines of stars. But, has astronomy yet 
observed any change in these bodies ? We cannot say with certainty that it 
has ; yet the notion of change is not the less impressed upon us. To use 
the powerful illustration of ‘Laplace, we look among them as among the trees 
of a forest. Thb Change during the interval of a glance is undiscovcrable, 
yet we perceive that there are plants in all different stages. We see that these 
stages are probably related to each other in the order of time; and we are 
irresistibly led to the conclusion, that the vegetable world in one case, and the 
sidereal world in the other, exhibit to us, at one instant, a succession of 
changes requiring time, which the life of man, of the duration of a solar 
system, are alone sufficient to trace out in any one instance. 

' Let it not be thought that the telescopic minuteness of some of these 
bodies is any argument against the impoitance. of tbc investigation into their 
nature. The question as to the annual parallax of any nebula, has hardly, 
perhaps, received sufficient attention; and its practical determination must 
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necessarily be encibarrassed with difficulties. This only we can assert, that the 
parallax* of those most frequently observed is not conspicuous, and, probably, 
is not sensible. If the parallax of the great nebula of Orion be no greater 
than that of the stars most carefully observed, the breadth of that nebula may 
bo fifty or a hundred times as great as Iho diameter of the earth’s orbit. It 
may, then, well contain a sufficiency of matter for the formation of a sun and 
a system of planets. With this consideration, the examination of nebulas 
acquires a new’ interest. It is not merely the inspection of a series of natural 
changes, in wffiich w’c have no greater interest than ip the transitions from an 
egg to a moth ; but it is the study of the successi\c steps by w'hich worlds like 
that which wc inhabit, and that which regulates our motions and our seasons, 
may have been organized from the most chaotic of all conceivable states. 
When to this we add, that the combination of relative motion of parts with 
gradual concentration of mass is sutticient to account generally for the forma- 
tion of planets and satellites, possessing that remarkable property which is 
possessed by the bodies of our system, of revolving all in the same direction, 
and describing orbits nearly circular, we must acknowledge that the examination 
of nebulm, in all *their stages, presents not merely a chance, but a highly- 
plausible chance, of forming a distinct theory of cosmogony. And if wo 
admire the geniufi of the mighty mathematician who first pointed out the 
simple reasoning by which the transition from nebulous tiuid to discrete planets 
may be shown to be physically possible and probable, let us at the same time 
pay our tribute of admiration to the great astronomer whose accurate observa- 
tions, and sagacious reflections, gave the first ground for such a theory. Little 
time has elapsed since the first observation of these sidereal bodies: the obscr 
vations of the greatest part of them Ime been made within our lifetimes ; the 
first page in that part of the history of astronomy which relates to these sub- 
jects is hardly yet traced. But the history of astrondVny may yet be long 
enough to cmn prebend a series of visible changes ; and the most important 
clement for the value of that particular branch of it wdll be the fulness and 
acciivac) of ’ the’ comiiicnceincnt. Happy would it be for other parts of the 
science, if the first pages of their history w’ere as well traced.” — Astron. Sue. 
Report j 1836. * 

Uncertainty of the Signs of Death. * 

In the Clinique Chirurgiale of M. Larrey, the case of a French officer is 
stated, who, though still living, has been already twice interred 


TVeather at Brussels. 

% * 

The climate of Brussels is far from being attractive, M.^Qpetelet gives the 
following results from observations made at the Observatory there, during the 




1833. 

1834. 

1833. 

Number of days of Rain 

180 

1G6 

ISI 

(t 

, Hail 

5 

8 

12 

K 

Snow 

11 

8 

12 ' 

ft 

Frost 

39 

21 

46 

ft 

Thunder . 

7 

13 

5 

(t 

• Mist . • . 

25 

19 

25 

<C 

• 

Sky, entirely cloudy 

. 48 

27 

42 

M 

Sky, entirely clear 

12 

30 

13 
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New Milling-Preas^ and Assay^Weights in the United Staten' Mint, 

Mr. Franklin Peale is about to introduce a new Press for milling coins into the 
mint of the United States. This gentleman has recently returned from a 
mission, undertaken at the expense of his government, for the purpose of 
examining the assaying and coining processes of Europe. 

It is, we believe, also, on the recommendation of Mr. F. P., that the deci- 
mal assay-weights of the French are about to be introduced into the assaying 
department of the same establishment, instead of the miniature ounce, and its 
divisions, of the English assayers, which have hitherto been used in the 
United States. The simplicity which this change will produce in the labora- 
tory calculations, we can Understand ; but unless Great Britain takes a similar 
measure, we suspect it must be attended with some commercial inconvenience. 
It is, however, a step in advance ; for though the do?imal division is far from 
being satisfactory in all cases, it is very superior to our complicated system, 
which has two kinds of ounces, and divides one of them into twenty parts, 
and each of these subdivisions into tventy-four more Thus setting at 
defiance all correct nienUd estimates of proportion on , the inspcelion of 
numerical quantity. 

Royal Astronomical Society y February y 

Thk number of the existing Fellows of the Royal Astronomical Society of 
London, after deducting defaulters, was, in Fcbniary last, . 287 

Ditto of Associates . . . . .37 

Total .... 324 

His Majesty Frederick VI., King of Denmark, has been nnaniniously 
elected an Honorary Member of this Society, as a testimony of the Society's 
gratitude for His Majesty’s beneficent intentions and useful services with 
regard to astronomy and astronomers. 

New Meteorological Observatm-y. 

In the Annual Report made on the Anniversary of the United Ser\ice 
Museum, in March last, is the following passage. 

“ It is proposed to keep a Meteorological Journal at the Museum, for 
which purpose necessary instruments will be provided, and the results noted.” 

The utmost care should be taken that these ‘‘necessary instruincntb” are 
of the most accurate construction, and made after approved models, so that the 
“results noted” maybe compared with others. It appears to us from the 
number of meteorological observers of the present day, and their dispersion 
over nearly the wjioje globe, that it is time there was a general understanding 
between them as to the hours, instruments, registry, &c. of observations. At 
present, an immense quantity of valuable time is thrown away in making and 
recording perhaps excellent observations, but on which no confidence can be 
placed, because the circumstances under which they are made are not known. 

Patents in 1835. 

The total number of grants made for Patents in England, in 1835, was 231 
“ “ ^ Scotland, ... 92 

“ “ 'Ireland, funknown). 

The total number of Patents issued from the Patent-office^ of the 

United States of America, in the same year, was . . . . 772 
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Planetary Ephcmeris. 

The first idea of this work, so useful in a working observatory, was due to 
Mr. Sheepshanks, who calculated and printed the first, at his own expense, in 
1830. The expense, &c., up to the pFesent year inclusive, was afterwards 
borne successively by the Astronomical Society, and by Mr. Baily. Upon a 
representation to the Government, by the Society, of the importance and public 
charactex* of such a work, and that its utility had been vei*ificd by expex'ience, 
it is gratifying to be able to state that prompt attention was immediately paid 
to it by the Lords of the Admiralty, and a communication made by them to the 
Society, that :ii future its publication would be undertaken and paid for by the 
Government. 

• 

Railroad Acts. — Present Session. — (April 24th, inch) 

The first Railroad Bill which has passed into an Act of Parliament this Ses- 
sion, is the Birmingham and Glouc^jstcr. It received the Royal Assent on 
the 22nd. No other is ready for it ; but the following have passed the llou^sc 
of Commons, and are in progress in the House of Lords, viz. 

Arbroath and Forfar, Bristol and Exeter, 

Great Western Amendment, Shelliejd and Rotherham, 

Hull and Selby, Cheltenham and Great W^estern, 

Ulster, Bolton and Leigh, 

Dundee and Arbroath, London Grand Junction. 

The Binniugharn and Derby has passed both Houses, but having received 
an amendment in the Lords, it is returned to the Commons for their consi- 
deration. 

« Softening effect of Water 07i Cast-fron. 

Some large brass and cast-iron guns, which went down with the Royal George 
in 1 782, arc no&v lying in the the Tower. The brass ones are little atfccted by 
their long immersion in the sea ; but those of cast-iron are changed throughout 
their whole substance. They^ resemble plumbago or pencil-lead, and, like it, 
may be easily cut with a knife. 

Cast-iron pipes, attached to a pumping-apparatus, in a mine, 140 fathoms 
deep, in the north of England, have been so softened in five years, as scarcely 
to hold together on removal. 

Tides in the Western Hemisphere. 

* % 

An extensive series of Tide Observations was made along^the Atlantic coast 
of the United* States, in June last, under ^he direction of the commander-in- 
chief of the United States' array, in consequence of a request made to the 
executive of the United States, by the government of Great Britain. -Some 
of the journals ought, perhaps, before this, to have contained, at leasts a general 
account of these observations. — ^Journ. Franklin Institute. 

• 

United Service Museum* 

The establishment of th^ United Service Museum, in Scotland Yard, is rapidly 
advancing in extent and utility. 

Tlje nuuAA of Subscribers on the 5th of March last, was ...4193. 

' The number of Visitors to the Museum during the year 1835, was 8537 
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Pension to Mt\ Peter Nicholson. 

A PETITION to His Majesty is now in the course of signature in the metropolis, 
requesting the grant of a Pension to Mr. Peter Nicholson. A more deserving 
object of the Royal and National Bounty was never recommended to its atten- 
tion. After a long and eminenlly-usefiil life, this teacher of practical science, 
whose works have enriched others, and have extended, and will continue for 
ages to extend, the application of science to some of the most necessary and 
valuable artso/^ life, is now, at an advanced age, depending upon a subscription 
which his private friends!* of Newcastle and its neighbourhood have raised, and 
which, though not yet exhausted, is daily approaching to its end. Without 
intending to excite any invidious comparison, we are ready to maintain and to 
prove, that as a citizen deserving distinction and aid, for useful intellectual 
labour rendered to his country, Mr.* Nicholson's cluim is as strong as any 
one on that list, so honourable to the government, which the Chancellor of tho 
Exchequer lately gave in the House of Commons. In one respect, it has 
unhappily an additional title to attention.'' Mr. Nicholson is m want. 

Astronomical Society's Medal for 1836. 

The Catalogue of Nebulm and Clusters of Stars, made by Sir J . F. W. Ilerschel, 
and published in the Philosophical Transactions for 1833^ has been decided 
to be worthy of tho Gold Medal of the Astronoinioal Society; and was on tho 
J2fh of February last publicly consigned to the care of Captain W. H. Smyth, 
Foreign Secretary, by the Prositlcnt of the Society, in the following terms: — 
‘‘Captain Smyth, — Transmit this Medal, in the name of the Royal Astrono- 
mical Society, to Sir John Ilerschel. Assure him that we admire the genius 
and appi eciate the perseverance which have produced the Catalogue of Nehulgo 
and Clusters of Stars/— that we respect the motive which has prompted him to 
establish himself for a time at a distance from his country, — an 1. that we join 
in the warmest wishes that his residence there; may he one of onjoymout mid 
satisfaction, and that his return may be happy and honourable.’ 

Fh’e-proof Chest. 

A WOODEN Chest, lined inside and outside with ’asbestos, and then enclosed in 
a stout sheet-iron case, has been constructed as a Firo-proof Chest, by Mr. 
Scott of Philadelphia. An ijistance of its preservative power occurred iluring 
the recent immense fire at New York. 

Opposing Opinions on Radiation. 

“Dr. Stark of Edinburgh h 4 ;is endea- “ Professor Bachc of Penns}lvania, 
voured to show, ll^t black substances has made an extensive series of ex- 
radiate better than white ones, fee periments on a similar method to that of 
has made a few experiments, directly Dr. Stark, the result of which is, that 
applicable to the subject, which, as far colour does not appear to indue nco 
as they g<^ warrant this conclusion.” the radiation of heat, unaccompanied 

by light.” — Jqurn. Franklin Institute, 

Patent Law Grievance. — No. 2. 

Up to the 26th ult. has the Government taken, in the present yeai* only, out 
of the pockets of Inventors, for stamps aiM feeo in 'the passing of Patents, 
in Great Britain, very considerably more than £15,000. We to be able 
to state that Mr. Mackinnon, on the 28tb, reported this heavy grievance to the 
House, of Commons. To what purpose arc all these thousands applied ? 
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N. B. — The flist Date anncxetl to each Patent, is that on which it was sealed ami granted , the second, 

• that on m before which the Speeifiration must be dehv<-re<l and enrolled 3i The ,ibbie\ intion ^or 

Comm,, signifies that the invention, &e . is “a communication fioni a foicigner residing abroad,” 


GRANTS. 


T.IARCH contd. 

73 . William GossA«E,Stokij Prior, Wore., 
Choniifjt, and Er>\v vrd W ihte Bkxson, 
Wichbohl, Wore., Chemist; for im- 
provements in tlic proci^SH of in.ikiii;' j 
or maiiufaetiirinpj eeriise or white-lefnl. 
Mar. 29. — Sep. 29. 

74. James Noule the Elder, Mill-place, 
Cornmcreial-road, Afidd^e., Wool- 
comber ; for certAin improvomeuts in 
the comhin^ of wool and other fibrous 
substances. Mar. 29. — S«>p. 29. 

75. CuAKLES DE Behoue, Chiphani-rise, 
Surr., En;,;inoer; for certain improve- 
nieiils in machinery used for spinning 
and doulding yarn* or thread, maini- 
faetnred from cotton or other fibrous 
material. IVIar. 29. — Sop. 29. 

70. William Brindley, Carolinc-st., Bir- 
mingham, War IV., Paper-rnakor ; for 
improvements in the manufacture of 
tea-trays, and other japanned w.are, 
and in tlie» lioard or material used 
therein, and ft>t’ other purposes. Mar. 
29-— Sep. 29. 

77. Thomas Cockerell Hogan, *Castle- 
st., Holboiii, iMidd^v., Iiight Hat-man a- 
facturer ; for certain improvements 
in liats, caps, and boimets. Mar. 29. 
—Sep. 29. 

78. Andrew Parkinson, Low Moor,iamj., 
Overlooker of power-looms ; for an 
improved stretcher to bo used in, or 
with hand- or power-looms. Mar. 29. 
Sep. 29. jEor. Comm, 

70. Samuel Parlour, Addiscombe-road, 
Croydon, Surr,, Gont. ; for certain 
improvements applicable to sketching, 
drawing, or ^delineating. Mar. 31. — 
Sep. 30. 

Total, March... 30. 


APRIL. 

80. John Jrremuh Kubewy, Birming- 
ham, Warw., Umbrella and Parasm- 
furniture manufacturer; for certain im- 
provements in the making or manufac- 
turing umbrella and parasol st^tcheft. 
April. 7. — ^Oct. 7- 

81. John Spurcui^ Guilford-st., Russell- 
eq., Middx,, M.D. ; fora new or im- 
proved ladder, or machiuery appli- 


ealdo to the M’orkingof mines and other 
useiid puypOHCS. Apr. 7- — Oct. 7* 

82. .loiiN Birmingham, Wurir., 

Engineer ; ibr certain improvt'iinmts 
ill the constnictien of lioilers for 
steam-{‘iigines. Apr. 7- — Oct. 7- 

8li. Thomas Ridowav Bkidson, Great 
Bolton, Lane., Bleacher; for certain 
imprcivcments to facilitate and expt>- 
dite tile hleaehing of linen and other 
Vegetable fibres. A'pr. 7- — Oet. 7- 

04. IvoiiKRT Copland, Brunswick-crescent, 
Cambt'rwell, Sinr., Esq. ; for im- 
pi’c^veiyi'iits upon patents already ob- 
tained by him for combinations of 
app.irjitu.s for gaining power. Apr. 9. 
— Sep. 9. 

85. Miles Berry, Chancery-lane, Middx., 
Civil-engineer ; for new or improved 
apparatus or ineehanism for marlting 
down or registering the notes played 
on the keys of piano-fortes, organs, or 
such other keyod musical instruments. 
Apr. 12. — Oct. 12. For. Comm, 

86. Jacob Perkins, Fleet-st,, Lond., En- 
gineer; for certain improvements in 
steam-engines, and in generating 
steam, and evaporating and boiling 
fluids for certain purposes. Apr, 12, 
—Oct. 12. 

87. James Leman, Liucoln’s-iim-Fields, 

AUddx,, Gent. ; for improvements in 
making and manufacturing Apr. 

12. — Get 12. For, Camm. 

88. Thomas Hodgson Leighton, Blyth, 
Northumb., Chemist; for certain im- 
provements in the converting sulpliate 
of soda into the sub-carbonate of soda, 
or mineral alkali, ^pr. 12, — Oct. 12. 

89. Joshua Bates, Bishopsgate-st, Lond., 

Merchant; for certain improvements 
in machinery for cleaning and pre- 
paring wool. Apr. 16.— Oct. 16. For, 
Commrn » 

90. John Parkinson, Rose Bank, Bury, 
Lane., Calico-printer ; for certaip im- 
provements in the art of block printing. 
Apr. 19. — Oct. 19. 

91. James Peddeb, Radford, Nott., Lace- 
raaker; for certain improvements in 
certain machinery, for making by 
moans of such inprovements, figured 
or ornamented bobbin-not-lace. Apr, 
21,— Oct. 21. 



278 


NEW PATENTS. 


02. Henry William Nunn, Newport, 
Isle of Wight^ Lace-manufacturer ; 
for certain improvements in manufac- 
turing or producing ceiiaiu kinds of 
embroidered lace, parts of wliicli inr.- 
provements*' are applicable to other 
purposes. Apr. 21. — Oct 21. 

ff3. IIamkr Stansfield, Leeds, York, 
Merchant ; for machinery for a method • 
of generating power applicable to 

various useful purpos<^d. Apr. 23.— 
Oct. 23. For, Comm, 

V4. Edward John Dent, Strand, Afirfdlr., 
Cliroiiomoter maker ; for an improve- 
ment of the balance-springs, and their 
adjustments of chronometers and othex 
time-keepers.' Apr. 2*1. — Oct. 23. 

96. James Findon, Black Horse Yard, 
High Holborn, Middx,, Coach-smith; 
for improvements in apparatus for 
supplying water to water-closets. Apr. 
23.— Oct. 23. 

96. Gkoroe Augttstus Kollman, Organ- 

ist ; for improvements in railways hnd 
ill locomotive carriages. Apr. ‘23. — 

Oct. 23. 

97. Edward John Masskv, Liverpool, 


Lane,, Watch-maker; for. improve- 
ments in railway and other locomotive 
carriages. Apr. 23. — Oct. 23. 

98. Sampson Mordan, Castle-st. Fins- 
bupy-sq., Middx,, Mechanist; for ao 
improvement in making or monu* 
facturiiig triple-pointed pens. Apr. 
23.— Oct. 23. 

99. William Taylor, Smethwick, Staff., 
Engineer, and Henry Davies, Stoke 

Prior, Wore., En^necr; for certain 
improvements in machinery or appa- 
ratus for introducing water or other 
fluids into steam-boilers, or evapo^- 
ratiug vessels, also for obtaining me- 
chanical power by the aid of steam, 
and for communicating motion to 
vessels floating in water. Apr. 26. — 
Sep. 26. 

100. Thomas Aitken, Edenfield, Bury, 
Spinner and Manufacturer ; for cer- 
tain improvements in the preparation 
of cotton and other fibrous substances, 
and in the conveyance of the same to 
roving-frames, millcs, throstles, or any 
other spinning or doubling machinery. 
Apr, 26.— Sep. 26. 


ENROLMENTS of GRANTS in 1836, 

28. Kyan, Prevention of Vegetable Decay. March 17. 


SCOTCH. 


N.H. The uumbev in ( ) is that of the English Patent in this Magazine granted for the same In\ cation 


GRANTS. 


JANUARY. 

1. Elijah Galloway, Westmoreland- 
placcjt^ity-road, Middx,, Engineer ; for 
ce rtain improvements in steam-engines, 
which improvements arc applicable to 
other puriioses. .Jan. 8. — May 8. 

2. .Taj^es Bullough, Blackburn, Lane., 
Mechanic ; for certain imprifirementB in 
hand-looms^ndfPO^wer-looiDs. Jan. 8. 
— May 8. 

3. John *.Malam, Kingston-upon-Hull, 
York, Civil-engineer; for certain im- 
provements “in gas-meters, and in the 

' apparaitus for generating gas for illu- 
mmation. Jan. 11.— May II. 

4. Joseph Whitworth, Manchester, 
Lane*, Engineer; for certain improve- 
ments in raachineiy for epiimhig, twist- 
\ng^ and doubling c^ton, fbsix, wool, and 
othei; fibrous substances^ Jan. 14.— 
Mrty 14i 

5. (3.) WiLLUM |^ARTB% Jifanchcster, 
Silk-manufacti^r ; for cei^in improve- 
ments in machinery for winding, ^clean- 


ing, drawing, and doubling hard and soft 
silk; which improvements are also ap- 
plicable to machinery for winding, 
cleaning, and doubling thread or yam 

* manufactured from cotton or other 
fibrous materials. Jan. 15.— May 15. 

6. Thomas Jbvons, Liverpool, Laius,; for 
certain improved machinery to he used 
in manufacturing bars or wrought-iron 
into shoes for horses, and also into 
shapes for other purposes. For, Comm, 
Jan. 16.— May 16. 

7. Thomas Qrbio, Rose Dank, Bury, 
Lane., Calico-printer; for a mode of 
embossing and printing, at one and 
the same time, by means of a cylinder 
or roller, <6i goods or fabrics made of 
or from cotton, silk, flax, hemp, and 
wool, or any one or more of those ma- 
terials, 9 r on paper. Jan. 18.— May 18. 

•*8! ANmiw Sshth, Princes-st, Haymar- 
ket, Middx., Engineer; for anew stand- 
ing rigging fpr ^ips and vessels, and a 
new method of fitting and using it. 
Jan, 19.— May 19. 



NEW PATENTS. 


5^79 


9. John Day, York-terraco, Pccklmni, 
Snrr.j Gent.; for an imiiroved wheel 
for carriages of difierent descriptions. 
.Ian. 20. — May 20, 

Totai, January... 9. 

• February. 

10 . (8.) Moses Pooi.e, Patoilt Office, 
Middjc.j Gent.; for improvements in 
.Tac^uard looms. Fob. 1. — Juno 1. 
For. Ccymm. 

11. .Tohn CoorER Douglas, Great Ormond 
St., Middx. j Esq.; for certain im- 
provemen4 8 in makiiig vinegar from 
various materials, and in making useful 
articles from the refuse of such mate- 
rials, and also in apparatus for apx>lying 
and conducting heat to liquids to bo 
used in the manufacture of vinegar an^ 
other purposes. Feb. 1. — .Tune 1. 

12. Lightly Simpson> Manchester, Latic.^ 
Alchymist; for certain improvements 
in the preparation of certain colours to 
be used for printing cotton and other 
fabrics. Feb. 3. — .luuo 3. 

13. John Geouge Bodmer, Bolton-le- 
Moors, Lane,, Engineer; for certain 
improvements in machinery for pre- 
paring, ro\ ing, and spmuing cotton and 
wool. Feb. 3, — June 3. 

1 1. .1 AMES Brown, Esk Mill, Peunycuick, 
Kdinh., N. B, ; for certain iinprovc- 
inciits in the making or manufacturing 
of paper. Fob. 4. — ^June 4* 

I T). John IlKWJp'f Kinezie, Cornw., Gent. ; 
for a combination of certain m.aterials 
or matters, which being combifted or 
mixed together, will form a valuable 
substance or compound, and may be 
iisfd with or as a substitute for soap. 
Feb. 4. — June 4. 

UJ. James Kean, .Tohii&ton, N.B., 

Macliiiio-makcr and Engineer; for an 
improved throstle flyer, or a substitute 
for an ordinary flyer, employed in spin-' 
ning cotton, flax, hemp, wool, silk, and 
other fibrous substances. Feb, 12. — 
June 12. 

17. (23.) BjtfMUND Ashworth, Egerton, 

' Lam., Cotton-spinner, and James 

Grkknough, of the same place, Over- 
looker; for certain improvements in 
the maclnnery used in preparing and 
spinning cotton, silk, wool, and other 
fibrous materials. Feb. 18.— June 18. 

18. (10.) Franz Moll, Grove Lane Ter- 
race, Camberwell, Surr*, Esq.; for 
improvements in preserving certain 
vegetable eubstances from decay. Feb. 
18,— June 18b 

19/0 5.) Julius Jbpereys, Csnl^burgh-sC/ 

Agent's Patk> Esq. ; for im- 


provements in curing or relieving dis- 
orders of the lui^. Feb. 18. — Juno 1 8. 

20. (19.) William Boulnois, Jun., Gower- 
st., Middx., Esq. ; for an improved 
combination or arrangement of springs 

' for carriages. Feb. 27.3r“June 27. 

21. Robert Griffith, Birmingham, W^ar- 
wick. Machine-maker; for improve- 
ments in machinery for making rivetts, 
screw-blanks, and bolfs. Feb. 27. — 
Juno 27. _j 

Total, February ... 1 2. 

March. 

22. Willi VM Wainwrioht Pott.s, Buzs- 
1cm, Staff., China and Earthenware 
raamifacturer ; for an improved method 
or process of producing patterns in one 
or more colours, to be transferred to 
earthenware, porcelain, china, glass, 
and other similar substances. Mar. 1 . 
— July I. 

23. doHN Baillie, Great Suffblk-st., Soutli- 
waijv, Surr., Engineer; for improve- 
ments hi propelling of vessels and other 
flojiting bodies, by means of steam or 
other power. Mar. 1,— July 1. 

24. Miles Berry, Chancery -lane, Middx., 
Civil-cnj^ecr ; for certain improve- 
ments in power-looms for weaving. 
Mar. — July 4. For. Comm, 

25. William Wilson, Glasgow, N. B., 
Manufacturer; for a method of making 
chains of wire. ’Mar. 7. — July 7. 

26. (45.) Charles Schafhautl, Sheffield, 
York., Gent. for improved gear for 
obtaining a continuous rotary action. 
Mar. 8. — .TiilyB. 

27. (30.) Charles Schafhautl, Sheffield, 
York., Gent.; for an improved stoam- 
generntor. Mar. 8. — J uly 8. 

28. (37.) John Baksham, Stepney Cause- 
way, Middx., Oxalic acid ipanufoc- 
turer; for improvements in the manu- 
facture of oxalic an^ salacetecella. 
Mar, 8. — July 8. 

29. (39.) Clinton Grav Gilroy, Argylc- 
st., New ,Road, St. Pancras, Middx., 
Engineefj^ for certain improvements in 
machinery for wcaviE»g plain and figured 
fabrics. Mar. 15.— July \6, 

30. (4.) Francis Brbwin, Kent» Ro^, 
-Sum, -Esq. ; for a certain new and im- 
proved process of tannin^. Mar. 18. — 
July 18. 

31. (47.) James Morison, Paislby, N.l5., 
Manufacturer; for improvements on 
the jacquard machine, and on what is 
dialled ten box lay, and on the 

. ‘ reading and stamping ihachtfies used in 

making shawls and oilier^ figured ^ork. 
I Mar. 18 .— nJuly 18 *, ' ‘ * 
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ON Tnc 

CFENKllAL rRINOIPLES ON WHICH THE CLASSIFICATION 
OF NATURAL OBJECTS IS FOirNDEl). 

Ti^e necessity for a classification of a miiltituJo of any objects, iis a 
preliTninal-y to the study of them, too obvious to require insisting on; 
if lui^ht be even os‘?tiraed that no knowledge could be obtained without 
this previous arrangement, since that knowledge is priln^rily grounded 
on a series of comparisons, made by brLiging those objects before our 
minds into juxtaposition, which possess ceitain analogies of form, struc- 
ture, or qualities. 

The fticility of making a systematic arrangement depends on the 
precision ivith which each group 'of objects admits of definition, or on itaf 
possessing few and unvarying clitiracters, which do not pass into one 
another by insensible gradations; thus, fur the purpose of illustration, if 
we desii'cd to classify the forms of space or extension^ which aye made 
the objects of geometrical reasoning, OUr arrangement w’ould be perfect 
and innnutabh', fotform being the sole character essential to the existence 
of each group, variations in that form, admitting of the most rigid defini- 
tion, must constitute its basis. But when tlie characters distinguishing 
the objects are numerous, and nOt clearly defin.vblo, as is the case with 
all those of the material w^orld, it is only by repeated tentative arrange- 
ment? that we can gqrive at one which will fulfil the requisite conditions. 

There appear to be tw^o principal purposes to which classification is 
applicable; — First, to fuynish an arrangement which may enable a learner 
to ascertain the name under which a species, new to him, is described, 
and to serve as an aid to his memory in^ recalling the information he 
subsequently obtains; and,r Secondly, to present, a general and compre- 
hensive view of Ihat portion of creation to which tlie qrrapgement "is 
applied in all its various relations. We shall confine ourselves, howevei^ 
to the pirineiples as appiicablc^tq the organic world only; and if we can 
succeed in elucidating the subject in this, Its more complicated bearing, 
the, application of those principles, oiu other occasions, will be i-cadiljn 
conceived. 

* To undlerstand the difficulties v^hich must jja overcome in ''our 
endeavour lo attain either or both of these ends, we must constantly bear 
in mind that Nature affords us n% assistance towards any* ar^geiuent^ 
heyond into Sfeck^r which her classii^catios^s bcgiji and ends 

Species are the $> aggregates^ of those individuals ivhich pos&e^ 
identity in ojl the detsdb' Of their • oi^g^iisation and of 
derived ftom it| end we arc l^rnished iVith an^ uiierriiig test ot^tieatfy 
Yoh.L X fi 
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iiniversjil application, by means of which ive can ascertain the limits of 
species; namely, the power of giving birth to new individuals which always 
belong to that of the parent*. 'The number of species already 
known, living and extinct, is so great tl^t they require to be collected 
into groups for the purpose of reference ; wdiich groups must again be 
combined into others more comprehensive. But though this syntlictidhl 
mode of proceeding must always be that by which classifications are 
arrived at, yet the subject may be better elucidated by reversing the 
proceeding, by analyzing tlie most comprehensive sections thus obtained 
till we descend again, aa it were, to the species. 

A broad and obvious foundation for these primary divisions, is afforded 
to us by those striking characters pf form and organization immediately 
connected with the mode of existence of the several species comprised in 
them ; Quadrupeds, Birds, Fishes, and Insects, were admitted as obvious 
and natural divisions of animals from the earliest times, while Trees, 
Shrub S', and Herbs were recognised as corresponding ones under wdiich 
the vegetable kingdom might be distributed; and as loitg as our acquaint- 
ance with organic creation w'as ^limited to that of but few species, com- 
paratively speaking, and thosQ but little understood, thpse vague divisions 
wxre found sufHeient. Bdt in proportion as the species which became 
known increased in number, and the laws of their organization >vere 
better ascertained, these divisions were found to be inadequate, and it has 
been gradually discovered that there exists no precise line of separation 
between any groups of species, however large or small they may he 
made, hut that they pass insensibly into one another at some one of the 
numerous points {\t which they are connected. 

Thus the division of Quadrupeds was extended, tcT receive the 
Ceiacece, animals possessing the external form and the hitbits of fishes, 
hut having the entire organization of terrestrial quadrupeds; and since 
they are ^leficient in the outward Hmbs, so generally ch5.radterizing the 
old division, the name of the class was exchanged for the more accurate 
one of Mammalia, Again, there was a large class of animals which, from 
possessing four external limbs, might have been ranked accordingly, hut they 
were found to possess other, more important, characters, essentially opposed 
to those of quadrupeds in general, — the class in question being oviparous; 
with these were associated in time others which were organized in a 
similar manner, but varied greatly in external form; and a new division 
was instituted under the*^ title of Reptiles, comprising Tortoises^ Lizards, 
Frogs, and Sefptnts. 

Tills, class, the limits of which are, to this day, extremely vague and 
fluctuating, is especially adapted to illustrate the fact we have been 
alludiiig to, of the insensible gradation, by intermediate species, of one 
into another, with which it might at first appear to have little affinity. 
While the reptiles are characterized, in common with Mammalia, Birds, 
and Fishes, by an internal skeleton and vertebral column, by a double 

, * The production of hybrids, or the offfitoring of m<ij^viduals belonging to difiFercnt 
species, is so liniite<L and the subject ip so little uhdeiB&od, that^ in a popular essay, 
it may be overlooked, especially as every increase in our kDraw%dge of the laws ^ 
phy^oloey tends to explain those appairant anomaUofi^ tO the principle, and to 

reduce the^exceptioxia within the - 
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nervous system, pulmonary organs for breathing, and coloured blood, they 
arc distinguislu^d from the former by being oviparous, — from birds, by 
being terrestrial, and unprovided with ©rgans for raising and propelling 
themselves in the atmosphere; while their being capable of existing 
for a length of time in water, their more torpid circulation, and simpler 
organization, indicates an fifHnity between them and hshee, which, iji 
some respects, is so great, that the line of separation between these 
two, otherwise dissimilar, classes, is becoming daily less distinct. The 
PoJypterus hichir^ though ranked among fishes, differs from all others in 
tlie structure of its dorsal fin, and partakes of so many of the peculiari- 
ties of the order Sei-pcnt, that M. Geoffroy, wlio has described it at length, 
hcKsitatcs in which class to assign it a place ; and there exist in the class 
of reptiles, anomalies yet more rennirkahlc, which it will be worth our 
while to notice in illustration of our subject. I’he organs of respiration 
have ever been considered one of the most important characters on 
which systematic 'arrangements might he established ; those animals 
'which pass their life in water being provided with a modification of 
these organs termed hrmiclvw^ by which they are enabled to abstract 
the air from the fluid that surrounds thtmi, while those which are 
properly terrestrial^ breathe by means of lungs adapted to bring the 
atmospheric air in immediate contact with the blood; but though 
there are many animals which can frecj[uent, indifferently, both 
the land and the wfiter, yet they, generally/ speaking, have only a pul- 
monary system, and when in the water, they are obliged to come to the 
surface to breathe; such are the crocodile, alligator, se^il, walrus, water- 
rat, &c., and atl the Cetacea!. Fishes, on the contrary, having a branchial 
apparatus, caiinot exist out of their element, because that form of 
respiratory organ is not calculated to receive the direct agency of the 
atmosphere. Now the Batrachian order of reptiles presents this remark- 
able phenomenon, that at different stages of their existence they have the 
two kinds of respiratory organS; at the early part of their life they are 
entirely aquatic animals, and breathe by means of gills, like fishes ; while 
they subsequently undergo an outward metamorphosis commensurate with 
the important one which takes place in thbir internal organization, they 
acquire the lungs of terrestrial animals, and simultaneously acquire those 
external organs of locomotion which were unnecessary to them during 
their former mode of life: c^ain, in the axolotls, sfrens, and protei, genera 
of the same order, inhabiting lakes in Mexico and the* Old World, we 
absolutely find the two modifications of respiratory organs^coexistent in 
the same animal, which is thus truly amphibious^ or can exist indifferently 
on the land or in the water. These few examples, which we might 
multiply indefinitely from all sections of the animal kingdom, will be 
sufficient to prepare the reader to understand the difficulties attendjflg 
all attempts at classification, as we arc now going to explain them. 

When we attempt to classify the species with which we are ac- 
quainted, we must place th^m in $om^ succession, that is, our arrangement 
must be a linear one ; nnd it is essential thaCit should be iso, in order to 
accomplish one 6f*the purposes we have stated to belong to, such systems, 
that of making it ssive as a general index^ by which > a learner may 
itjfer to the great-yqjume o^emktion; to employ an &ialogy i6 which we 
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shall again recur. But it is clear, from what we have already shown ol 
the varied affinities of species, tliat while we place together in any linear 
arrangement, in whatever mode tjicy may be grouped into genera, orders, 
and classes, those species which agree in one or more particulars of 
organization, habits, &c., we must inevitably -separate them from others 
with U'hich ^they are also allied, but wdiich must be sought for in some 
remote part of our arrangement. The two objects of all classifications 
wen*, therefore, found to be incompatible together, consistently with the 
iiiiprovemeut of either.^ The greatest merit an indca' can have is that of 
easy reference ; for the sanie reason that an index of words or na?ne.vh 
best, as such, when they follow each other alphabetically, without sense 
or connexion ; so to effect a classification of nutaral objects, which might 
answer an analogous purpose, it is only necessary to select some one 
obvious character, common to all the beings, to be arranged in each cLass, 
and the subdivisions of that class must be founded on distinct modifica- 
tions of that character. Thus, for example, if the di'Ktition he made the 
basis of subdivision of the class Mammalia, as was done hy Linnajus, the 
juescnce of tw o canine teeth in each jaw' will characterize the order Ferw^ 
the absence of canine teeth that of Glires^ the want of upper incisors 
that of Pecora^ and so on. The class Fishes was subdivided by the same 
naturalist according to the presence, absence, or relative situation of 
the ventral-fins. Classifications formed on these principles are termed 
arii/icial, as being opposed to that of complicated affinities, by wbicli 
Nature niiglit be imagined to arrange a system. 

It is found that there always exists a consistent relation betwc^'u 
the physical organization of a being and its mode of existence ; that tlie 
former has, in all cases, immediate reference to the great functions of 
life, and that if these functions are exercised in a similar manner l>y 
difierent species, there exists a general conformity to a' common type in 
the physiological structure* of those species. Thus, for instance, setting 
aside the more palpable agrccinont in farm among animals that either 
move and dwell on the surface of the earth, or that can raise themselvi*s 
in the atmosphere*, or live in the water, an agreement which, as we liave 
remarked, constitutes the basis for the chief divisions, it is observed ihot 
the larger animals, wliich derive their nutriment from the flesh of others, 
agree in their general features of structure and of habits, that their organs 
of digestion are in accordance with their food, and with the average 
degree of regzil^rity in its supply. An animal capable of subduing most 
others by. its superior strength and agility, must inspire a terror among 
those with ivhich it is stationed, that must augment the difficulty of 
procuring its foo<f; such a creature has to endure frequent privation, 
and its organization is, consequently, modified to suit this new condition 
in its mode of existence. Those animals, on tjiie contrary, which are not 
cabiivorous, and have their food more constantly in their power, not 
being subjected to occasional abstinence, do not require the structm*o of 
the digestive organs which the former do ; bu^ on the other hand, must 
be enabled to collect, digest, and ^sinulate the cruder vegetable sub- 
stances on which they feed. The ox, the antelope, the horse, the hare, 
the elephant, and the ^giraffe, are all equally herbivorous ; let us t^ce a 
few of the modifications of their mode of life, wbich are connoted .With 
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sik'li a diftoronce of form and habits. Tlie first not being adaT^ted by its 
form for rapid motion, which might enable it to escape from its car- 
nivorous enemies, is provided with weapons of defence and great muscular 
pciwer; tlie structure of the second, expressly contrived for great vedoeity, 
was incompatible with strength ; and though the tribe is furnished with 
liArns, yet they arc geneAlly inefficient as Aveapoiis against the beast of 

from which the antelo2>c cscaj^cs by its superior agility. ^^hy tllC 
al)s<‘U(a‘ of horns, in the third tribe, is connected with the undivide<l 
hoof and the simpler stomach, is one of those mysterious problems in 
organa; creation which wc can never solve ; bi^t the focf being asocr- 
tjiiiu'd, it is clear wo must conform our arrangements of these tribes to 
this general law: the trunk of the elephant, the extensible tongm; of the 
giraffe, the unwieldy Imlk of the former, and the long nock and peculiar 
form of the latter arc; all referrihle to varied organization and habits 
attendant on it. 

Now, if wii wore to cndeavbur to arrange the si>ecies belonging to 
the‘se fcAV tribes (ft‘ animals, by some one obvious and sensible character, 
so that a learner, on meeting wdth an individual new to him, might at 
()nc*e, by means of^ this system, assign it ifs place, and discover its coii- 
genej'S, wliich character must we take? Wd should find that no one 
eliaraeter would enable ns to form a rational arrangement, but that W'e 
must have recourse to several, if ive, wish to avoid the most glaring 
ineonsistcncies, and to o//, if w^e aim at a satisfactory one. 

J 3 ut since our arrangement must, after all, he a linear or tnhnlar 
one ; that is, the species must fullo>v each other in their resi^ectiv'e divi- 
sions and classes, instead of being presented to the c'.ye, or to the 2nin<l, 
like; a map, ds it wore, of the species woven together according to their 
comidicated dlhiiitic^s; and since wo cannot consf met such a maj^ so as also 
to serve as a classification, we Inust he so far artificial in our arrangement 
as to adoj)t a tabular form of this kind : — 


Division 


Class 

Class 


f Subclais 
\ Subclass 

f Subclass 
( Subebuss 


f Order 
t Order 

f Order 
t Order 


j Genus 
\ Genus 

f Goiiuh 

1 Genus 


f Species ^ 
Species -J 

f Species V 
\ Species 4 


Variety 
V ariety 

Variety. 

Variety. 


To render this table as consistent as possible with the S2)irit of a natural 
arrangement, or so that the siiecios may he groTfj)ed near to one another, 
according to their alliances, we must previously determine the relative 
importance of the various functions, and of the organs by which they are 
exercised, and then make the series we obtain byjihis proceeding tlie 
basis of our subdivisions ; since w^e may reasonably exjiect l^^at the 
more important function would require a more constant conformity to 
some type of the organs pertaining to that function, and that, by m.*dcing 
this type the characteristic of the more comprehensive subdivision, we 
should bring the greater number of species under it. 

But with our extremely lirftited knowledge of the functions of 
organs, we bare little to guide us in forming such an estimate, and our 
inquiries are coftstantly baffled by finding new deviations from that ideal 
type we had fbrmed from repeated observations of numerous species, as 
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representing the structure most characteristic of the class or any of its 
subdivisions: with each discovery of such a deviation, or of some hitherto 
unknown organ, or of some mode of action not previously referred to an 
organ, the first impulse, in our anxiety to perfect the arrangement, would 
be to separate the species thus distinguished from those with which it 
was previously associated, and to erect it into a new genus with a netv 
abstract of characters, including the peculiarity recently dicovered. If 
it u’ere afterwards ascertained that a similar modification existed in some 
other species, hitherto'' supposed to have little or no affinity with the 
former, it would he a presum])tive reason for suspecting that we had 
either heen mistaken in our opinion as to the degree of that affinity, or 
else that the peculiarity in question was of minor importance, and derived 
from some cause not necessarily^ connected wdvh the great functions 
of life. 

This dilemma can only he resolved hy a careful investigation of the 
species in question, and hy a diligent ifearch after the same modification 
in others ; and, if found, it must he ascertained whether its presence 
throws any new light on their structure : till all these questions arci 
ansAvered, different naturalists wnll admit or reject the formation of a new 
genus to contain the species first alluded to, according to their vicAv of 
the relative importance of the peculiarity in question ; there is ahvays a 
reluctance to form a new genus on slight grounds, because the system of 
classification is thereby rendered more and more complicated. lienee it 
appears that the tendency of what is termed a natural arrangement of 
species, is to resolve the more comprehensive sections into the separate 
species Avhich constitute them, till each stands alone by its aggr(‘.gate of 
characters, and yet connected by newdy-discovered affinifles Avitli 
increasing number of others; and since but few of these affinities can be 
displayed by a tabular arrangement, the ve^ry essence of classification is 
thus destroyed in the endeavour to improve it. ' ' 

But even admitting this tendency of natural systems of arrangement 
to lose the character of a classification, a^ad to become useless as an 
index of reference, or as an aid to the memory, yet their importance in a 
scientific point of vicAV far more than counterbalances this defect ; wo. 
will elucidate the comparative advantages of a natural over an artificial 
arrangement by means of the analogy before suggested. Suppose w’^e Avere 
presented witli a voluminous work, from Avhich avc expected to derive 
instruction and, amuscracat, and suppose avo Avere provided by some 
previous readers, both with an alphabetical index of the Avords and names 
contained in the volume, and Avith a well-digested, though imperfect, 
analytical table (if contents.^ from AA^hich of these two should we gain the 
most knoAvlcdge of tiPe nature of the book and of its contents ? It is true 
-that by“tlie index we might find any name which occurred in the text, 
and be referred to the page where it would be found in its proper rela- 
tion to the rest of the matter ; but from the index alone we learn 
nothing hut that the nhme begins .with a certain letter, and is placed in 
consequence next to another having the same ij^iitiatory consonant, but 
with which it may have no other connexion whatever, and yet it could 
not he separated from that other word Avithout dostroyiAg the value of 
the index as such. On the contrary, if avc study the table of contents, 
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we obtain a general insight into the train of reasoning pursued by the 
author, and of the logical arrangement of his work, and we are thereby 
better prepared to read and understand it ; for in every case it is from 
the body of the work only that we can ’derive true knowledge ; and all 
th^^t cither an index or table of contents can avail us is to point out to 
us the best way of pursuing our studies, and to show us the connexion 
of what we have .acquired with w'liat wc have yet to attain, a 

It should be here observed, that the applict^tion of arrangements 
strictly artificial, to the animal kingdom, has long been given up, for 
reasons, too, which clearly prove tlic justice of the objections we have 
urged against the principle of such systems. The very complexity of 
animal organization, wjiile it invites more constant and reiterated 
investigation, enables us, by a comparison of its component parts, to 
arrive at more conclusive inferences respecting their functions and tlieir 
relative importance; and each ne\^ examination confirms the truth of 
wliat we have already stated, as to the constancy, tvilh'in certain limits^ 
with which forms of structure arc associated with certain functions and 
habits; hence, the primary divisions of ^cvery classification of animals 
remain nearly constant; and it is only tho subordinate ones of orders 
and genera whicli fluctuate. Thus, for example, when an animal was 
found which had all the essential characters of the genus Felis^ but did 
not possess retractility of its claws, naturalists, who regarded this as a 
character pertaining to animals intended to spring on their prey, might 
agree as to the nesssity for forming a new genus, and ^vould discover a 
now, and, hitherto unsuspected, relation between genera of the same 
order, Carnio()ra ; but we are so convinced of the htgirmony existing in 
the plan of creation, us to feel certain that we sliall never meet with an 
animal which will combine the characters of a carnivorous and of a 
ruminating one, ^ or having the complicated digestive organs of the latter, 
witli canine teeth and claws. Again, among the species composing the 
sub-order of plantigrade carnivora, there occurs one, the Kinkajou, 
which has a prehensile tail,* and a tongue capable of considerable pro- 
trusion, like that of the Maiiis, thus presenting an affinity between a car- 
nivorous species and genera of the widely different orders orQuadnimana 
and Edentata. If we descend to the invertebrated division, we find the 
limits of even classes fluctuating; thus, there are many species of which 
naturalists are not yet agreed, whether to refer them to Articulata or 
Mollusca ; but all these doubtful cases bear too *small a proportion to the 
more definite ones, to cause any uncertainty as to the permanence of 
such general divisions as have for a long time been adopted in the 
animal kingdom. ^ 

The case, however, is widely different as regards the vegetable 
kingdom, the simplicity of the organization, and our uncertainty as to 
the functions exercised \>y the component parte, an uncertainty cl^iefly 
arising from the difficulty of making observations, prevent our yet 
deciding on even the primary divisions, and still more on fixing their 
limits with anything Kke distinctness; the numerous species might 
therefore seem ^till to justify the use of an artificial arrangement; and 
that of Liimmus being ' unquestionably ^est ever contrived, and 
possessing merits of the highest order, it will probably, for some time to 
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come, be employed even by many who acknowledge the imperfect prin- 
ciple of all artificial systems. 

It is necessary, however, to put beginners, who have not considered 
the subject, on their guard, h'st tiiey should, as is but too commonly tlve 
case, mistake a facility in applying this system, for the acquisition^ of 
real kno^vledge of the science of Botany : we shall therefore proc-etjcl to 
show that the Ijiimtean system can oidy lead to an acquaintance witli 
the 7ia7ncs of plants, < and not to that of their mutual alfinitios, which, 
as we have stated, is the only true foundation of real knowledge. 

Most of our readers are aware that, ])esiJes the two primary divi- 
sions of species into flowering and flowerless plants, the former are 
arranged under tw’O classes, distinguished by peculiarity of structure, 
which, from their generality and^constaiiey, must ho important ; though, 
in the present imperfect state of our knowledge of tJic subject, wc arc 
even unable to indicate at what periqd the elementary organs, which are 
apparently the same in all plants, undergo that change in their functions 
that leads to such remarkable results. All that we know is, tha<, 
gene7'a1lif^ certain species 'whi<;li proceed from seeds with only one, or 
with alternate cotyledons, have the structure of their stem entirely 
different from that which ‘is perctqitiblc in the steins of plants proceed- 
ing from seeds with two, or with vcrticillate, cotyledons: that the leaves 
also ofmonocotyledonous plants differ from the reticulated texture of those 
of the other class, in having their veins parallel, and that their flowers are 
characterized hy a instead of the division of their compo- 

nent parts, which is usually met with in those of the dicotyledonous class. 

It is impossible to say whether w’^e shall ever he able to explain 
the origin of the numerous and singular exceptions to these general 
characters of the two classes ; hut it is clear that it is hy endeavouring 
to do so that we shall make the greatest progress in ascertaining the laws of 
vegetable physiology, and our investigations will he mainly assisted by 
every improvement in correct classification of known species, by which 
they may he grouped .according to their most numerous natural affi- 
nities: it is also impossible for any one to make a progress in the 
knowledge of that physiology, unless he is habituated to keep these 
affinities constantly before his mind during his researchi‘s. 

The liinmcan system is strictly an a7’lificial one, and was intended to 
be so hy its great author: it is founded on the selection of modifications of 
one organ only as the basis of the divisions; we might therefore antici- 
pate, by the ahaiogy of what we have shown to be the consequence of 
such a principle in the classific.ation of the animal kingdom, that the 
most glaring violati^s of natural affinities w'ould he the result. It is 
found |iy observation that the precise 7iu7nber of any of the parts of the 
reproductive organs of jilants is liable to constant derangement, from the 
laws wffiich govern their dcvelopcmcnt; that i.^ to say, that 6f several 
plants having decidedly the closest connexion in every peculiarity of 
Structure, qualities, and even form, one will have only two stamens, 
while another ‘has four, and a third, perhaps,' five or ten. All these 
would be separated and placed in different classes ,in the Linna&iin 
systeip; and since the primary distinction of structure of the seed, and. 
all its attendant tfonsequences, formed no part of tlie plan on which that 
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system was built, the student who employs it, and who is not aware of 
its true principle, is habituated to associate together in his mind inono- 
cotyledonous and dicotyledonous phints, provided they have an c<iual 
number of stamens or styles. • 

, It would be foreign to the object of this essay, to enter here into 
any account of the principles on which the normal number of the parts 
of fructification varies in plants j but >ve will show, Olie or two 
examples, the inconsistencies resulting from the ^artificial arrangement 
in question. The establishment of the very first class is a fallacy of the 
most fatal tendency; the existence of one stamen only, though constant 
id certaiii species, is the result of that peculiar law of non-devclopomcnt 
of some of the parts ayanged round a central axis, when, from their 
position, they are crowded together: the botanist who is imbued with 
tbc spirit of natural affinities, regards those species thus distinguished 
only as regular and constant devij^tions from the type of the family to 
which their other ^characters unite them ; a deviation he can explain by 
the principle just alluded to. The Linnaean student, who always com- 
mences liis studies with mastering the system, on account of the aid it 
afibrds to him in his pursuits, becomes habituated to the idea, that the 
cliaractcr of having only one stamen is just jis important as that of 
having three, six, five, or ten: when he sees a spechuen of the genus 
Maranla, he docs not, as he ought to do, view it as one of a family, 
having a ternary arrangement of its flowers, but that two of its anthers 
ever remain undeveloped, or adorftvc, as botanists term this state of 
non-appearance of any organ which exists in the regular or ideal type of 
flic order. %liat this is the true explanation of the 4eficient number of 
stamens, is s|^o*vn by the existence of the potaloid filaments in the plants 
in question. Of all the natural orders of plants, of those which are dis- 
tinguished \)y Jlie greatest number and constancy of charaojters in the 
s}»ecies composing it, those of palms and grasses arc pre-eminent for 
their distinctness ; now of the first of these two we find the gener^^i in the 
Linnioan system distributed under four different classes^ and eight dif- 
ferent orders or subdivisions of those classes. The saiue ^ 
separation of genera takes place with respect to the hnd - ill 

both cases it is caused by deviations cither in the number of stamens, or 
by the equally explicable anomaly of the male and female flowers being 
distinct on the same or on different individuiils. 

But this is not the whole of the incongruity resulting from this 
ap])lication of one character only to the distribution T)f* species of the 
vegetable kingdom, not only arc those separated which are really closely 
allied, but others are brought into juxta-position w^ieh have no relation 
■whatever to each other ; in the instances to which we have been ajjuding, 
genera of grasses and jgalms are placed together with dicotyledonous 
ones of the most opposite qualities and characters. It must not bc^sup- 
posed that these arc singular instances collected to justify a partijd 
statement ; there is not a class or oider throughout the system which 
docs not exhibit nearly ©quaky striking absurdities, as for example, the 
separating a fe'vy genera of the well-defined order of heguminosoc from the 
rest, because the union Of the filaments is more perfect, or beccmsc it 
does not exist at all, as in the mimostB. 
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We should be less urgent in insisting on the errors of artificia* 
systems, when used, ns they unfortunately always are, for any other 
purpose than that of a mere mdex to namex^ and for which tliey were 
only intended, if it were not clc&r that tlie true principles of chissifiea- 
tion are still misunderstood, as is proved by the endeavours made, even 
in tlie present day, to improve the Linncean system, so as to adapt it to 
our present state of knowledge. Those corrections invariably consist in 
removing species and genera from the place assigned to them by the 
spirit of that system, in order to unite them to others with which they 
are luiturnltij allied. If this plan were followed out, the principle of the 
system must bo abandoned, as it has been long ago, with respect Tto 
the animal kingdom, for reasons before mentioned. By this operation, 
however, the Linna^an system loses its peculiar merit of simplicity ainl 
refidy application, without attaining that of one grounded on natural 
affinities. , 

IjCt us suppose a beginner resolved to study botany in the best 
possible manner, by examining tlie plants of his own country, and by 
collecting the specimens himstslf; and that he has been ])ersua(h‘d to 
provide hiiuseU' with an English Flora arranged according to tli(‘ LiiiiKpan 
system in its most approved form. AVe will sup])Ose tliat on his first 
expedition ho collects species of the following g(‘iiera of plants’^’, witli 
none of which lie is at all acquainted as a botanist. 

1. A'^oronica; 2. Circtea; 3. 8alvia; 4. K]>ilobium; 5, Paris; 0. An- 
tirrhinum; 7* Urtica; 8. Bryonia; 9. Ilumulus; 10. Tamils. 

After comparing the numl)(;r, &c., of stamens and styles with thosii 
given as the clian'-cters of the classes in his hook, lie will finally refer 
liis specimens to the following classes and orders: — 1,.2, 3, Dianduia 
nionos^ipiia ; 4, 5, Octanoiua mouo^npna and tclragynia ; (>, Didvnamia 
angioxpennia ; 7^ MoNa*:ciA tetrandrui and iieutcnidria^: 0, 10, Dkkcia 
pentandria and hcjcaiidria. And he will le,arn to associate tliese gmicra 
together in his mind according to this arrangement. Now, these plants 
are in every case transposed from their natural position, which, according 
to their intimate relations, should be as follows: — 1, 0, of the order 
Scrophularime ; 2,3, LahiaUe ; 4, Ona^raria; ; 3, CucurhilacciK ; 7,9, Ur- 
tica: ; all of which are divolylcdonoiis ; Avhile *5, 10, belong to the mono- 
cotylcdonoux order of Smilacea'. 

If, as is too frequently the case, our student is coatentod with having 
ascertained the names^ and arranged his specimens according to his systcun, 
the worthlessness*' of such information as he thus gains, may he rendewed 
obvious by the exposure of its fallaciousness as regards the acquirement <,>f 
any correct knowledge of the properties of the plants in question. The liarm- 
less, and in some respects useful, nettle, is associated with the deleteriou.s 
and valueless bryony; while the connexion of this last with the melon, 
cucumber, gourd, &c., is unsuspected by him. Al plant of the wholesome 
and valuable order of Labiatm is brought into connexion with the sus- 
picious one of Scrophularinaj, which contains the foxglove, and is nearly 
allied *to that which comprises the nightshade and Belladonna. 

• They all might be found in flower at ono time and in one neighbourhood, but 
on anachroiiUim in this respect, of course, does not affect our argument. 



CLASSIFICATION OF NATURAL OBJECTS. 


291 


Thcs0 objections cannot be answered by urging the diilicuUy of 
applying the arrangement according to natural affinities as an index; 
for even in this point of view the Linnman system has no great advan- 
tages over the other; it merely leads to Irlie determination of a class ujid 
order, under which a certain plant is arbitrarily placed, but that or<ler 
may contain a great number of genera, and the precise one to which the 
plant belongs must be ascertained by the same investigations as are 
requisite to determine that point with regard to^ a group of genera 
arranged in a natural order. Now, taking into account those doubtful 
cases in which either system may mislead, and which furnish the true 
test of their relative merits, as mere indices^ Ave are persuaded that little 
difference will be found in this respect by any unbiassed person. 

But, conceding this as a point of secondary importance, Avhat avo 
have endeavoured to point out in this paper is, that though classifications 
may serve as indices to enable ii learner to discover the mimcy X\\vy ought 
to aim at fulfilling the more important object of presenting the endless 
number of spcjcies * separated into groups, each containing those only 
Avhich agree in every detail of their organisation which aao may presume 
to influence the luiiits, mode of life, form, &c., of the beings composing 
it. Some iialiiralists have endeavoured to explain these complicated 
relations ])y the analogy of spheres mutually intersecting, the centre of 
each sphere rei)rcscnting the typo, real or assumetl, AAdiich combines the 
characters of the grouj) expressed by the sphere : this, and other fanciful 
conceptions ])ropoundcd by different authors, tend to show the dilliculty, 
if not impossibility, of ever perfecting such a system ; but we may con- 
stantly strive to do so, and CA'cry step gained is ai^ addition to the 
strength and soli^dity of the foundation on which to build a superstructure 
of accurate knowledge of organic creation. 


ON THE PROBABLE -OBIGIN OF THE ALGEBRAIC 
SIGNS + AND 

I iiAVi^ always found it conduce much to the right ajipreciatioii of the 
signification of the symbols employed for the purpose of algebraic conden- 
sation, to point out the history, as far as it can be done, of their introduction 
and subsequent modifications. Such a procedurt gives the mind a more 
complete grasp over their full meaning, and the proper limitations to Avhich 
their interpretation must he subjected, and removes from the feelings that 
disagreeable air of mysteriousness, which, more than any other cause 
wliatevcr, tends to create a painful uncertainty of the legitimacy of any 
step which it may occur to the unpractised inquirer to take, in his* early 
investigations. • 

It is well known to every one who has looked into the earlier writings 
on algebra, that the words expressive of the operation were written at 
full length, or merely witlj such contractions as were employed in Avriting 
those words in general literary composition. This is the case amongst 
the Italian algebraists, as attested both by their remaining MSS. and their 
printed works. It was always the case amongst the Hindoo,. Persian, 
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and Arabian algebraists, as any one may sec by looking into the 
works of Colebrooke, Taylor, and Straclicy, the translation ot Mahomed 
ben. Musa, by T)r. Rosoii, and many olliers. Contractions, however, 
are of early date in literary "composition ; and very naturally sug- 
gested others, of Avords and phrases Avhieli were of such perpetual 
occurrence as those employed in any particular and defined course of 
research: hence the symbols to designate the planets (and the metals 
Avhich were suppoi?cd to partake of the influence of those planets 
severally), the letters of the alphabet to designate the particular kind 
of proposition under consideration in logic, and a hundred others 
which might be readily quoted, but of Avhich we shall only instance the 
employment of letters of reference to designate points, lines, and spaces, 
ill geometrical figures, and to designate the unknoAvn quantity in algebra, 
and ultimately (to give generality to a result), to designate also the knoAvn 
or giA’^en quantities employed in investigations in the same science. A 
brief account of some of those, from the most authentic sources, Avherc 
direct sources of information exist on the most probable conjectures that 
Avc have seen, or Avhich may have occurred to ourselves, Avhere no direct 
authority exists, will be occasionally given in this #iournal. We com- 
mence Avith a case of the latter kind, solely because the signs in question 
are, except the symbols of number, the earliest that occur to the 
calculator. 

1. The sign + indicating addition, AA^as earl}’^ expressed cl 

(and) ; the forms of its gradual contraction from the manuscripl form (a 
good deal similar to the early printed forms) will ho apparent from the 
annexed series of transformations, all of which are easily verified d>y a 

^ a- ^ y- f- 

reference to existing documents. Yarious contortions of the first symbol 
of this series may he found in early books and MtSS. ; hut in the one case 
the}’’ arc merely for ornamental printing, and iii the second for ornamental 
Avriting. Tlie spirit which dictated them still maintains its ground in 
all parts of the civilized Avorld. 

2. Every one knoAvs, that CA'cn in printed hooks, it was the general 
custom to omit several of the voaa'cIs, and draAV a line above the preceding 
letter, to indicate that the voAvel should he read there, or as forming an 
integral part cf the sound of Avliicli the marked consonant Avas the com- 
mencement. The same Avas also done for the ni and n. The Avord ndniis 
(less) AA'as therefore thus Avritten, ni n s. Brevity and rajudity led to the 
substitution of the mere line for the AA^ord, and hence is derived the — 
itself/ 
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III. . 

» Elements. — Nomenclature. — Definite Proportions. 

There arc Four Elements, Fire, Air, Earth, and Water.*' — This aphorism 
is found in almost every work on the rudiments natural knowledge; 
it is ( arly instilled into the mind of the youthful student, and never for- 
gotten hy him at any future period of his life. 

• In ilie earlier times, every philosoplnn- appears to have taken his 
own imagination for his guide; Aristotle and Empedocles, accordingly, 
framed tlic doctrine of the four elements, asserting that they jiossessed 
(ihsolutc simplicity^ and that all other bodies were formed by their com- 
binations. This doctrine, su])portec^by such high authority, wms wadi calcu- 
lated to seduce the mind; it was accordingly very g(*nerally received by all 
polemical schools for a long succession of ages; it was no I(‘ss eagt'ily 
tmihraccd by the anci(.*nt poets; the mod(‘rrjs closely followed their examph; ; 
and gratlually, fr«m the classic p.ages of both, the four chnnents have 
found tludr way into ordinary writing and discourse, until at the present 
day th(‘y are “ familiar in our mouths as hous(diold w'ords.” The alchymists 
were the first who had the temerity to oppose this doctrine of Aristotle; for 
t(imerity it must bo called, wdien 'WO relloot that his name operated lik(‘ a 
charm, and held the minds of men in such a state of intellectual bondage, 
that statutes were actually framed in some universities, which required 
teachers ‘‘to promise on oath, that, in their public lectures on philosophy, 
they would follow no other guide!" The alchymists, nothing daunted by 
ihv fnlminations of the polemical schools, boldly put forth a new doctrine 
of Three Klements^ viz. Salt, Sulphur, and Mercury, most unequivocally 
stating that all otlu-r bodies wore produced from these, and not from the 
four common or vulgar elements. This new doctrine was promulgated 
to a most singular and remarkable extent. Paracelsus particularly dis- 
tinguishes hims<‘lf as its champion, invoking sidcric influence to his aid; 
how^ever ridiculous this may now appear, yet his enthusiastic ravings 
certainly aroused mankind from their lethargy, and shook the ancient 
doctrines to their very centre. 

The ancient elements and tlie alchymical elements both found their 
strenuous advocates; those who were “contend servilely to follow' autho- 
rity, without indulging in a liberty of contradictiitg,*’ defended the 
ancients; whilst the cause of the alchymists was espoused by such as 
were “followers of novelty and attached to things more curious than 
useful." Neither advocates, however, w’^ere “duly prepared and flitted to 
the, business of the interpretation" of Nature. Her secrets w'ere not to 
be attained hy iudulgihg in subtle metaphysical disputations, or hy a 
few phantastical operations of the furnace. 

Jiiductive philosophy at length aK>sc, and, hy the searching light of 
experiment, soon demoMistral^d the true nature of both classes of elements, 
and assigned them proper stations in the science of chemistry. 

This science of experiment does not recognise the four elements in 
^their ancient acceptaliou; it dobs, however, recognise two of the three 
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elements, viz., sulphur and 7nercury, but only so thr as tlicy accord iviili 
the following definition: — Elements are bodies, ivliieli the utmost skill 
and power of the chemist cannot resolve into any other forms of matter; 
it is not to he supposed from tins, that they possess ahsolutc simpUcif i/^ 
or f|:o incapable of being ultimately decomposed, far from it; but until 
such decomposition is effected, they must he considered as elementary^ or 
simple suhst'nices. Now, Jire^ air^ earthy and water, have all h('cn d(‘- 
coiu posed or resolved, into new and simpler forms of matter; so has salt ; 
hut sulphur and mercury as 'yet resist the most refined chemical torture, 
and will confess nothing whatever respecting tlndr hidden constituents. 

The number of substances which the chemist is reluctantly comi>elled 
to acknowdedge as elementary is .very great, namely, y7/??/-//ro. They are 
]i<*re subjoined, and the decomposition of any one of them would 1)0 a 
most transcendent discovery. 

Elementary or Simple Substances*. 

T. Supporters of Combustion. — Oxygon, 8; Chlorine, 3G; Iodine, Bromine, 
78; Fluorine, 18? 

IT. Inflammable Substances.-^llyilrog^pn, 1; Nitrogen, 14(, Sulphur, 1C; Phos- 
phorus, 12; Selenium, 40; Caiboii, C; Boron, 20? 

HI. Metals. — Aluniinuiii, 10; Antimony, Cr>; Arsenic*, 38; Barium, 70; Bis- 
imith, 7-; Cadmium, 58; (,'aleiura, 20; Cerium, 48; Cliromiiim, 28; Cohalt, 30; 
(kduiiihiuin, lOo; Cojiper, 84; Glueinuin, 18; Gold, 200; Tridhim, fUf; Iron, 28; 
Ijea«l, 104; Lithium, 10; Magnesium, 12; Maiigancae, 28; JMereury, 200; Moly- 
bdenum, 48; Niekol, 28; Osmium, 100; ralladium, 54; Platimnn, J)G; Votassimn, 40; 
Pliodiuin, 45; Silieiurn, 8; Silver, 110; Sodium, 24; Strontium, 41; Tin, 58; 
'ritanium, 24; Tungsten, 100; Uranium, 217; Vanadium, G8; Yttrium, 32; Ziue, 
32; Zirconium, 30, , 

Those elements arc all ponderable bodies. Tlioy can be all confined, 
Avcighed, and measured: they present every variety of mechanical pro- 
jjorties, — solid, licpiid, aeriform, or gaseous; this term being employed 
to denote such elastic fluids as differ in their chemical habitudes from tlie 
afniospliere, which is exclusively called ctrr. The term gas was first 
introduced into chemistry by Van Flelmont; and, at the present day, it 
is applied, strictly speaking, to such aeriform matters as arc permanently 
elastic under all pressures and temjjeratures ; the term vapour is applied 
to aeriform matters which, upon pressure and cold, condense into the 
liquid or solid state. Qjrygen is an invisible, permanently elastic gas, 
witliout taste or smell, and may be breathed for a short time without 
danger. CMorhie, is a hrighUycllow vapour, of suffocating and poisonous 
odour, condensing into a bright yellow liquid by cold and pressure. 

Iodine is a dense steel-gmy crystalline solid; when heated forming 
a beautiful violet-coloured vapour, very irritating and poisonous, which 
condeniics into brilliant crystals upon cooling. 

Bromine is a deep reddish-brown liquid, of a disagreeable smell, and 
very deleterious to life ; when heated forming a brownish-red vapour; 
when cooled congealing into a br^tle solid of the same colour. 

Fluorine has not hitherto been obtained iiji an insulated state; for 
its powers of combination are so great, tfeat no body has been found 
capable of resisting its energetic action; it is the modbm alkahest, or 

* The numbers here attached are explained at page 304. 
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universal solvent. None of these elements are found ill till UllCOlUbillGd 
or native state: they all support combustion in some degree or other, and 
liciice they are frequently styled supporters of combustion ; they all unite 
with each other with the exception of fluorine. 

Hydrogen and Nitrogen are both invisible pennanciitly-elastic gJ^s, 
witftout taste or smell, both fatal to animal life and flame; hydrogen is 
combustible, and the lightest substance known; nitrogen is incombustible, 
and fourteen times heavier than hydrogen, bulk for bulk; oxygen is 
sixtecen, chlorine thirty-six, and iodine vapour one Iiundrcd and twenty- 
five times heavier than hydrogen. This comparison.of tlie relative Aveights 
of .equal bulks of different bodies, is called specific weight or specific 
gravity. 

Ilydrogcn^ being thV lightest substance knoAAUi, is taken as the 
standard of unity amongst gaseous bodies and vapours^ Avhilst water., by 
reason of its abundance, and the facility with Avhieh it may be obtained 
nearly j^ure, is assumed as the standard of unity for the specific gravity 
of liquids and solidS. 

Sulphiit and Phosphorus arc both solids; the one yelloAV and brittle, 
the other orange-coloured and tenacious; both are highly inflammahle and 
volatile at a moderate he«'it, sulphur burning*Avith a pale-blue flume, 
phosphorus Avith a splendid ycdloAv flame; sul]>hur is not poisonous, — phos- 
phorus is highly so; both are insoluble in Avater, the one nearly twice, the 
other only once and a half, as heavy as that fluid: the vapour of sulphur 
is sixteen times heavier than hydrogen, that of phosphorus tAvolve times. 
Selenium is a solid of a reddish-broAvn colour, and metallic lustre, soft 
and brittle, more than four times heavier than AA^ater, ^forming a dense 
yellow vapour* lieat, Avliich condenses by cold; the odour is very 
peculiar and poisonous. 

Carbon and Boron arc alsd solids, the one in its pure stritc, crystal- 
line and brillianf, the hardest substance Avith which we are acquainted, 
namely diamond ; the other a soft broAvn pulA'cruleJit substance ; both are 
combustildo, burning Avith muf;h brilliancy, insoluble in water; the first 
being more than throe times, the second only tAvice, as heavy as that 
fluid. Of these elements, only two arc found in an nncombined or native 
state, — thes(5 are sulphur and carbon j they are all inflammable Avith the 
solitary exception of fiitrogen; hence they are frequently called simple 
iujlammahle substances : they not only combine with each other, hut 
Avith the sujiporiers of combustion, and giA-^e rise to a numerous and most 
important class of compounds. • • 

Noav follow the metals: they are all solid at ordintiry temperatures, 
Avith the exception of mercury, AA’hich, in these latitudes, is fluid, hut it 
may he solidified by intense natural or aftificial cold; the mctah$ present 
us Avith various grades of aggregation, from hardness to softness, from 
tenacity to brittleness. They are all opaque with the exception of gold 
and silver, which if extended into thin leaA^cs are then transparent \ tney 
have^all peculiar brilliancy, though of various colours; this is known as 
metallic lustre. Anothei^ distgngui^ing feature is their very different 
relative weights, or specific giarities; thus platinum is upwards of 
twenty-one times* heavier than water; it is, therefore, the heaviest sub- 
stance knoAvn; gold is mnetcen, "Mercury thirteen, silver ten, bismuth 
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nnie, tropper cigTrty iron sovciij and iclhtriuin six tiinfft lioavioi* tljan wati'i'; 

all these metals of course sink in it. Poiassinm and suditnn are the 
lightest metals, — ^far lighter than tellurium, or even water ^ for they Jloat 
upon it as buoyantly as cork. 

^ Such are a few of the most obvious physical characters of the metals ; 
ana their chemical habitudes are no less remarkable; they are all, \vith 
one exception, capable of fusion by heat, thougli requiring very different 
temperatures for this purpose. Mercury is always fluid at common tem- 
peratures^ potassium melts at a heat below that of boiling Avatcr; lead 
melts at the heat of boiling oil; gold, silver, and copper, melt at a bright 
red heat; iron and cobalt T(*quire a white heat for their perfect fusion; 
osmium, iridium, rhodium, and platinum, require the most intense heat 
for tlieir fusion that the chemist can produce.' Titanium has never yet 
been iairly melted. 

Tlatinurn, gold, and silver, undergo no further change when molted ; 
they inaiiitaiii their metallic lustre, and hence are often called noble 
melals. Iron, cojiper, lead, and tin, when melted or heated, quickly 
tarnish. Potassium and sodium tarnish upon mere exposure to air*. 

The metals, generally speaking, are capable of combining with each 
other; they all unite with oxygen, chlorine, iodine, bromine, tfnd fluorine ; 
many unite with sulphur, phosphorus, selenium, and boron, some few 
with hydrogen. Several of these compounds arc virulent poisons, others 
valuable medicines ; many have important uses in the arts and manufac- 
tures, and none are u holly devoid of interest. 

Iron is the only metal that combines with carbon, and there is not 
even a solitary instance of the combination of a metal with nitrogen. 

Very few ol this numerous class of elements arc found in 'a native 
state; jdatinuin, gold, silver, mercury, palladium, and rhodium, are pro-^ 
bably the only ones which occur in sucli purity, as to merit the title of 
native metals. Independently of the direct union or the Elementary 
substances with each other to preduce compounds, these compounds will 
unite with others, and form a now and extended scries of products ; to 
render this more intelligible; let us suppose Oxygen uniting with copper, 
a compound is thus produced ])y the direct union of t7VO elements. 
Again, let us suppose oxygen uniting with sulphur, anotlier compound 
is in like manner produced ; now, both these compounds are capable of 
uniting with each other to produce a third compound, so that a vast 
number of substances ’ are tl*us presented to the chemist; and it is a 
matter of no^ small difficulty to arrange, classify, and confer appropriate 
names upon th^ih' all, as will be seen hereafter. Such, then, is an out- 
line, and a very general one, of the properties and habitudes of the 
Jifty-trvo ponderable elements ; "the manifold result)^ of whose direct and 
indirect combinations present us with all the forms of matter with which 
we are acquainted, that is to say, as far as tho present state of chemistry 
enables us to determine. 

It is, however, highly probable that many^f the elements are eom- 
poti7ids of more highly attenuated fttrms of mutter, closely allied in their 
nature to Liglit, Heat, or Electricity, which are called imponderable 
dements^ “ as they can neither he conflned nor submitted to the usual 
• An effect due to the^tinion with oxygen. 
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modes of examination, and are only known in tliolr states of motion as 
acting upon our senses,” or upon the ponderable, and, consequently, 
grosser forms of matter. 

However strong our suspicions may be of the compound nature of 
the ponderable elements, we must not indulge in any theoretical views 
or speculations concerning them, for chemistry is purely a science of 
experiment, anlfl fipm experiment alone must we draw our <^onclusions ; 
the torch of analysis will, doubtless, ere long throwjight upon the hidden 
constitution of the elements. 

Ciifnnists arc far from despairing to effect the decomposition of the 
elements, when they have so many triumphant proofs of the powers of 
analysis in unfolding mysterious combinations. Kor example, it was 
by the experimental examination of the ancient element «/r, that 
Dr. Priestley discovered it not to possess absuhde simpUciljj^ (as philoso- 
phers and disjuitants had for ag('S^maii\taincd,) but that it consisted of 
two gases ;• namely, o.ri/gcn and nilrogrft^ perfectly distinct and opposite 
bodies, mixed togcTher in certain invariable j)roportions*. 

Mr. Cavendish discovered that the a\^cient clement, wafer^ could be 
decomposed, and fwinounced tlie wonderful and almost incrediljle fact of 
its being a compound of two gases, namely, oxygen and hydrogen, 

K^'ir Humphry Davy experimentally demonstrated that the earths 
were all compounds of oxygen with metallic or injlaminahJe matters ’ and 
that the alkalies which, like the earths, had always been considered as 
simple bodies, were likewise compounds of oxygen with metals of extraor- 
dinary habitudes, namely, potassium and sodium ; continuing his splendid 
and unrivalled rcsearebes to the examination of ho proved that it 
was not an cfemeiitary form of matter, but the result of every intense 
chemical action. 

But when these illustrious philosophers endeavoured to penetrate 
yet further, find to reduce the newly discovered bodies into other yet 
simpler forms of matter; they found them to resist and bailie the utmost 
exertions of analytical skill, an*d therefore they were compelled to ackiiow- 
h'dge their utter ignorance of the nature of such bodies, and award unto 
them tlie title of Elementary or Simple Substances. 

Phe above are magnificent examples of the triumph of Inductive 
Philosophy and experimental skill over scholastic dogmas and visionary 
speculations; with these before him, the chemist colitinues his researches 
in the ardent hope of decomposing some of the elementary bodies, and 
thus yet further enlarging the boundaries of natural kiijffvvTedge. 

In chemical language, therefore, we say, that the four ancient ele- 
ments arc compounds of simpler forms of matter, of whose constitution 
we know nothing ; and although custom sanctions the mention qf “ the 
four elements, watery element, fiery clement, conflicting elements, &c.,” 
in common language ; ytt in the laboratory of the experimentalist^ the 
title of elements is only conferred upon the bodies which have been 
enumerated in the foregoing pages. 

• It cannot be too early or tod strongly impressed upon the vx i.ae juvenile 
student, that the ArpiospHEas is a mechanical mixture ctf oxygen and nitrogen, and not 
a chemical compour^ of these gases. 
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Nomenclature. 

The elejnents may with much justice be called the Alphabet of 
Chemistrif^ which is very easily learned, but the language or nomen- 
claBire^ formed by its varied combinations, is rather difficult of acquisi- 
tion ; as, however, it is impossible to study chemistry without the 
nomenclature, a slight sketch is here indispensable, and by furnishing it 
thus early, much future inconvenience will be avoided. We shall not 
Jiave to digress from the immediate subject of inquiry, in order to explain 
technicalities, nor yet to enclose a hasty interpretation of them between 
parentheses, or to consign them altogether to notes at the foot of the 
P«ge. 

Oxygen, chlorine, iodine, bromine, and fluorine (?), are capable of 
entering into combination with each other, and also with all the other 
elementary bodies, producing two clai’ses of compounds. 

Those which are not acid are denoted by the termination*fdc,* thus, 
oxide of chlorine, chloride of carbon, iodide of mercury, bromide of phos- 
phorus, of calcium ; and where more than one comjjound of this 

kind is produced, the teryiinations ous and ie are us^d to designate the 
relative proportions of the supporters of combustion. Thus nitrogen 
forms two oxides, that containing the leant oxygen is called the nitrous 
oxide, that containing the jnost the nitric oxide. The acid compounds 
are similarly designated ; thus, nitrous and nitric acid, sulphurous and 
sulphuric acid; and where there are int(‘rmcdiate compounds, the term 
hppo is occasionally added to the acid next above it in point of oxidize- 
ment, thus hj/po-f.iirous acid signifies an acid compound^ intermediate 
betw’cen the nitrous and nitric acids. The various compounds of ‘‘the 
metals with oxygen are usually best distinguished by prefixing to the 
word oxide the first syllable of the Greek ordinal numerals. Thus the 
protoxide of a metal denotes the compound containing the smallest 
quantity of oxygen, or the frst oxide which the metal is capable of 
forming; deuloxide denotes the second oxide which the metal forms, 
tritoxidc the third, and so on, until the metal is perfectly saturated with 
oxygen; the compound then, if not acid, is called peroxide. In like 
manner, protochlorides and perchlorides, protiodidcs and pcriodidcs, &c. 
The acids termiiiating in ous produce compounds in which the 
termination ite is used whilst those ending in ic form compounds in 
which the ending^ ate is used. Thus the combination of sulphurous acid 
and potash, is a sulphite of potash; that of sulphuric acid and potash, a 
sulphate of potash, &c. The combination of a metal wdth oxygon which 
is called its oxidizement^ is an essential preliminary to its combinations 
with acids ; no metal combines directly with an acid, hut invariably in 
the state of oxide^ this must be always remembered. Thus we say, sul- 
phate of i/'o«, nitrate of copper^ &c., meaning sulphate of the oxide of 
iron, nitrate of the oxide of copper. 

The terms proximate and ultimate^, elements may be hero explained ; 
thus the proximate constituents of sulphate of iron, are sulphuric acid 
aiul oxide of iron, because this substance results from ^the direct union 
these two bodies; the ultimate foments of which, are sulphur, 
<J3iygon, and iron. When the same acid combines with more than one 
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oxide of the same metal, the first syllable of the Orceh ordinal nmncral 
is in that case applied to the acid ; thus the prolo-siilphale and per^ 
.sulphate of iron, signify the combinations of suljdiuric acid with the 
protoxide and peroxide of iron: it is more convenient than saying 
sr^lpbate of the protoxide of iron, or sulphate of the peroxide of iron. 
'J’he compounds of the elementary inflammable bodies with each other, 
and with the metals, arc denoted by the termination uret., tlius, suJphnrct 
of phosphorus, pliosphuret of carbon, carburet oi* iron. The terms bi- 
sti/phuret, bi-phosphurci.^ &c., applied to compounds imply that they 
contain twice the quantity of sulphur, phosphorus, &c., existing in the 
first res})cctive sulphuret and phosphuret*. 

In addition to this ^ihstract of chemical nomenclature, it is necessary 
to remark, that there are many bodies which have borne names for 
si'vcral ages, and these it wmuld be not only pedantic, but inconviuiiont 
to alter. Thus ammonia, is a hijdrqguret of niirogcii, cbemically speaking, 
but it is mever sp called, the term being very uncouth ; potash, soda, 
magnesia, lime, baryta, strontia, silica, glucina, and 3’^ttria, arc rcspcc^tively 
().vi(le.s of potassium, sodium, niagnesiurs, calcium, barium, strontium, 
silieium, glucinunf, and yttrium, they arc j?oiivetimes so called, hut far 
more frequently by their old names, potash, soda, &c., &c., and their 
compounds respectively nitrates, nitrites, sulphates or sulphites of potash, 
soda, magnesia, lime, &c., &c. Thus^ again, water retains -^ts coininoii 
aj^pellation, although strictly speaking it is a protoxide of hpdrogen. 

Chemical nomenclature is not invented for the purpose of mystifying 
compounds, as was the case with alchyinical language, hut for the pur- 
j>ose of simj>]ifying expressions and speaking with precision in terms 
wliich have Reference to the source, nature, obvious property, or com- 
position of a substance, Thu^ the term oxggeu implies that it produces 
acids f; chlorifoi, that it has a greenish yellow-colour; iodine.^ a violet- 
colour ; bromine., a suffocating and disagreeable smell ; Jlnorin(\ is so 
naiRcd from the circumstancp of its being yielded by fluor-spar. The 
term hydrogen, implies that it is a generator of water ; nitrogen, of nitric 
acid ; carbon is the Latin name for charcoal ; boron, signifies that it is 
the basis of horacic acid. Then amongst the metals recently discovered, 
the same description of nomenclature is employed. 

Thus, ahiminum, signifies that it is the basis of alumina or clay ; 
barium, that it exists in a ponderous mineral called heavy-spar ; cadmium., 
that it is usually associated with other metals ; calcium^ is so named, 
from being the metallic base of lime; chromium, ixoTd the variety of 
colours which its combinations assume; columhium,iYOTa being originally 
found in America ; glucinum is the basis of the earth glucina, which 
has a sweet taste ; iridium, produces compounds which are iridescent ; 
the term lithium, implies that it is extracted from lapideous bodies; 
magnesium from the earth, originally found at Magnesia, in Sjmin,; 

* Pali of this abstract of nomenclature is copied from Mr. Brando’s ManuaX qf 
Chemistry, 3rd edition, • . . , - 

-f- Tliis term is highly IJbjectJouable, for oxygen is ’equally active in producing 
alkalies, and bodies which are neither acid nor alkaline, viz., oxides; this single term 
oxygen, exerts a b^heful influence over the nomenclature^ and is apt to impress upon 
the student that it alone is the generator of acids, so the French chemists thought 
when they conferred the name, and now it is too late to alter it for any other, 

• • - Y 2 
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osmium^ implies the peculiar odour of its va]>our; potasshnn^ the hasi ^ 
of potash, which substance was so named in coTiS(‘quence of bciufif foniul 
in the ashes of plants, when burned in pots or crucibles ; Thodhlin^ 
implies the rod colour of its compounds; silicuim^ that it is the basis of 
the earth, silica or flint ; sodium^ the basis of soda, which substance 
derived its name from being originally found in the plant called m/xo^a 
.soda; .stronihnn is the basis of the earth strontian, so called from the 
circumstance of its being originally found at Strontian, in Argyleshire, 
and zirconium is the basis of the earth, zirconia, originally found in 
(Vylon. Some of tlic metals arc also named after the planetiiiy bodies, 
but this is a relic of alclynny, which might as well be avoided in the 
pres(uit state of science; thus, uranium is so called in honour of Uranus, 
palladium of Pallas, cerium of f.Vres, &c. 

It was the fashion of the alchymists to call go/r/, silver^ iron.^ Szc.^ 
by plan(‘tary names, viz., the Sun, JVloon, Mars, &c., to wbieb they 
imagined them to possess some relation, or even by more fanciful appel- 
lations, as the king, the cpicon, the warrior, thus mystifying and destroying 
the original simplicity of their •names as confeuTod upon them by the 
Hebrews, in whosc^ language, ‘tlie word denoting ga/c/, signifies to he 
clear, to shine ; kcxeyh., the name of .v/7ecr, roh^rs to its pale colour ; 
hcrezcl^ that of iron., is probably derived from two words, implying 
bright and (o mclf^K Then, again^^the names of eompoiiiids were' even 
more mysterious than those applied to the metals, and never indi(‘ated 
the nature of the bodies coneerned in their production. No informal ion 
of this sort can be gained Irom such terms as the following: — “ The lied 
Lyon, the Ravomtus AVolf, the Red Eagle, Aloooph, and Panchyma- 
gogum miiierali;” hut modern chemistry has stripped these compounds" of 
their high-sounding and uncouth titles, and conferred upon them plain 
and intelligible names : thus, the first, is a combination ^of oxygen and 
niercuiy, and accordingly it is called of 7nvrcury; the second, of 

sulphur and antimony, therefore, of antimony; the third, of 

ehloriue and gold, therefore, chloride of gold; the fourth, of muriatic 
acid and ammonia, therefore, inuriatc of aimnonia ; and the fifth, being 
a eoinpound of chlorine and mercury, is accordingly called protochloridc 
of mercury. 

In pursuing our investigations, amongst tJie iiumerons edernentary 
bodies and tlieir almost infinite train of compounds, we find mueh to 
excite our wonder and aAmiration, whether we refer to onr on n artificial 
operations with them, or those which are carried on upon a more magni- 
ficent scale in the vast laboratory of nature. 

Oxygen and nitrogen gases, when 7nixed together form the atmo- 
sphere^ wliich is so congenial to the support of life ; hut, if they are 
chemically combined., they form a gas, which, when inhaled, produces 
moat extraordinary intoxication : the same ele!mcnts combined in other 
proportions, generate nitric acid, which is one of the most powerful and 
corrosive substances known, and* in y^^hich silver, copper, mercury, iron, 
and many other metals will dissolve as retulily as sugar docs in water, 
forming a class of compounds called nitrates. Tlien a^aiii, oxygen and 

• This name would almost lead us to imagine that the ancients know cant^iron. 
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sulpliur arc l>otL comparatively inert bodies, but they unite tmd form 
sulj)huric acid, which is powerful and corrosive, and barely inferior to 
that just named, in its strong attraction for the metals. Coml)ined ^vith 
carbon, which is tasteless and inert,. oxygen forms carbonic acid gas, 
which is highly inimical to animal life: this gas it is, that constitutes the 
piTisouous atmosphere of the Grotlo del Cane^ and the no less fatal cllluvia 
arising from charcoal fires ; but it is present in large quantity in fermented 
liquors, and may he easily dissolved in water; it then constitutes the 
sparkling effervescence and grateful taste, of champagne, and seltzer 
water. United with the oxides of sodium or potassium, it forms the well- 
known su]>stanccs carbonate of soda and carbonate of potash ; with tlie 
oxides of lead and copper, it forms tlie white and green pigments which 
are so abundantly cmplbyed in painting. With the brilliant and inflam- 
mable metal calcium, ox 3 ’geii unites and foiins quicklime, which is 
(‘xtrcmely caustic and corrosive; this, coinhincd with carbonic acid, 
forms chalk, or carbonate of liiflc, Avhich lias no corrosive property. 
(Quicklime, unite?! to sulidiuric acid, produces the compound called 
IMaster of Paris, or sulphate of lime, also destitute of any corrosive 
l»roperty. 

Chlorine unites with sodium, and forms Common salt, or chloride of 
sodium, which has a pure saline taste and is an indispensable addition to 
our food. 'NV^ith hydrogen, chlorin^jiroduces muriatic acid ; a very 
powerful poisonous substance. 

Il^^drogen and nitrogen arc both tasteless and inodorous, hut they 
unite and give birth to a gaseous body of intensely pungent taste and smell, 
namely, ammonia or volatile alkali ; this united with muriatic acid pro- 
duces a wliite^sylid body, having a bitter taste, and entirely devoid of smell, 
viz., muriate of ammonia; with suljdnir, also inodorous, hydrogen com- 
bines to form a gasi'ous comjTouiid of the most disgusting and poisonous 
odour, nameh",* suljdiuretlcd h^nlrogcn, which exists in the well-known 
llarrowgate water, and is the cause of its remarkable pcculiarit}’-. 

Iljalrogcui combines with carbon, and produces a gaseous compound, 
namely, carhuretted hydrogen, w'hich is now so extensively emplo 3 X*d for 
llie purposes of artificial illumination, and being of much greater levity 
(Iian the atmosphere, it is accordingly emjdojx'd for filling balloons, and 
thus enables the experimenter to carry on his researches amidst the 
trackless regions of the air. 

Carbon, nitrogen, and hydrogen, comhinS and produce the deadly 
Prussic acid ; many analogous instances might be cited^ but the foregoing 
are sufficient for this general view% 

The varied union, of the elements in nature are calculated yet further 
to excite our astonishment, and awaken our interest to the ^lanifold 
W'ondcrs of chemistry; whether we regard the infinite variety of rocks 
and strata, the contents bf mineral veins, or the animated kingdoms, in 
these we learn the remarkable and wonderful fact, that very few elements 
are concerned. Oxygen, hydrogen, ^and carbon, are, generally speaking, all 
the elements which can*be detected in every variety of vegetable matter ; 
it heeds not how widely different the physical characters of vegetables 
may be, they are all constituted of .the above ultimate elements : nitrogen 
is sometin\es found sparingly sujieradded. 
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These are extraordinary instances of the extent and variety of che- 
mical combinations ; the reader will perhaps hardly credit, that the white 
page now before him, is a compound of cliarcoal and the elements of 
water, that the black characters which present this assertion, contain the 
mmt elements, and that no others can be found in sugar, gum, starch, 
resin, oil, or all the variety of vegetable acids. This, however, is a che- 
mical fact, and tlie following is no less remarkable ; all tire softer solids 
of the animal body, consist of carbon, oxygen and hydrogen, combined in 
v.arious proportions, and generally with abundance of nitrogen, whose 
presence appears to be one main distinction between animal find vegetable 
matter. 

[Nitrogen is found in Tungi^ which thus form a sort of connecting 
link between a vegetable and apimal matter ; animal fat contains no 
nitrogen, and therefore, is allied to vegetable products. 

The animal skeleton is composed of oxygen, phosphorus and calcium, 
which elemtmts by some recondite o23eration are absorbed into the living 
body and accreted into compact hone, liut although we can prove, as far 
as our science goes, that the above are the elements, and the sole elements, 
existing in vegetable and animal matter, yet we caniiA)t, l)y the utmost 
exertion of chemical skill cause them to unite artificially so as to produce 
even the most humble imitation of any organized substance ; th<‘ir union 
in nature is influenced by the mystoious and incomprehensible principle 
of vitality, towaixis which we cariTl^ke no ajjproachcs. 

Definite PxtopoRTioNs 

Tlie union of ’’the elementary substances and their coilipounds does 
not hike place indiscriminately or in uncertain proportions ; bUt the results 
arc always constant and the composition of vhe varied products ahvays the 
same. This fact presented itself at a very early period of scientific che- 
mistry to those indefatigable analysts who busied tlicmselvcs in ascer- 
taining the composition of natural and artificial productions ; it is only, 
however, within the last twenty years that the matter has been fully and 
perfectly investigated: but now, in consequence of our improved apparatus 
and methods of operating, it is reduced to principles of extreme simplicity 
and beauty, and known under the title of The Theory of Dejinilc Pro- 
portions. Ycry many hypothetical views have been unnecessarily blended 
with it, chiefly by those '.vliose mathematical knowledge. is superior to 
their experimental. ski 11: these certainjy tend to a great extent to destroy 
the simplicity of the theory, which is far more usefully and satisfactorily 
considered as an independent collection of facts, all of , which are the 
result of experiment. A brief, general, and popular view of the theory of 
definite ‘proportions is a necessary appendage to the present essay: there 
is no mystery in the matter; and the juvenile student need not shrink 
from this page, under the idea that a long and abstract discussion is about 
to be commenced, for nothing more than a plain statement of a few in- 
controvertible facts will he presented to his notice. 

Substances fire found of perfect uniformity of composition as to their 
ultimate elements, whether presented to us by nature, or art, — at all times, 
in all climates, and by whatever chemists, their examination is under- 
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tiikcn*: thus wutcr, marblo, salt, wood, sugar, bone, and muscle, present 
elements, combined in the same proportions now, as in the early dawn of 
chemistry; they arc natural products. Vermilion, calomel, potash, aqua- 
fortis, Epsom salts, vinegar, and spiritS of wine, are artificial pioductS, 
ant^they present the elements they formerly did, and in the same pro- 
portions, by whatever process they are formed. 

Hence arises the great certainty and precision of chemistry ; for if 
its elements and their compounds wore not always the same, no two 
results conld ever exactly coincide with each other, and no agreement 
could exist between the experiments of chemists in this country and 
those upon the continent or other parts of th(‘ world. But now, if a 
chemist here, takes S4 parts by weight of aquafortis (nitric acid), and 
unites it with 43 parts by weight of potash (oxide of potassium), he pro- 
<luccs exactly 102 parts by weight of nitre (nitrate of potash), and he 
knows that no other chemist can ca«ise these two bodies to unite in any 
other proportions; J;herefore when he speaks of nitre, it is recognised as a 
body of definite composition by all otlier experimenters. Supposing that 
he makes a statement to the cflect that 60 parts by weight of marble 
(carbonate of lime)*havc been united with 50 p;irts by weight of vinegar 
(dry acetic acid), and produced 100 parts by weight of acetate of lime ^ 
every chemist instantly knows that such result is erroneous and 
perfectly impossible ; that, in this instiwice, 50 and 50 cannot pt'odnce 
100, and therefore, that the statement is not cnfitled to credit; for 
50 of marble and 50 of acetic acid only produce of acetate of lime. 
This appears strange, hut the solution of the matter is very simj)le, 
and will prov« tJie importance of studying the theory of definite pro- 
portions. • • 

Marble consists of 20 calcium 3 oxygon ^ 23 lime or oxide of 
calcium, combined with G car])on -f- IG oxygen = 22 carbonic acid, 
= 50 carbonate of lime. Carbonic acid is a volatile or gaseous body 
in its free and uncombined ijtatc, and as such it is expelled by the 
action of 50 parts of acetic acid ; the w^hole of its 22 parts are lost, and 
the acetic acid taking its place with the 23 parts of lime, produces 73 
of acetate of lime, — and this result is constant and definite at all times and 
under all circumstances. No person but a chemist would question the 
voracity of the statement that 50 of marble and 50 of acetic acid produce 
100 of a new compound, or that a pint of spirit^ of wine and a pint of 
winter produce a quart of diluted spirit; it has, however, been proved, that 
the first is erroneous, and the second is equally so, as will appear in its 
proper place in another paper. But now to examine the foundation of 
this theory, for these instances arc taken from its superstructure. 

It has been already stated (p. 295) that hydrogen is the Ifghtest 
substance known, we the/efore call it unity or 1 ; and in comparison 
w’ith this standard the specific gravity of oxygen is 16, chlorine *36, 
iodine vapour 125, bromine vapour 73, nitrogen 14. It has ajso been stated 
(p. 297 and 301), that water consists of oxygen and hydrogen, muriatic 
acid of chlorine and hydrogen*: let us now suppole th^ we attempt the 
formation of water by the union of its elements, let us take 1 of hydrogen 
and 16 of oxygen, which are equal volumes^ mix them together in a 
proper vcs^^l, and pass an electric spark tlurough the mixture ; the gases 
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explode, water is produced, but exactly half the original voluync of 
oxygen remains unaltered and uncombined, tlic other half volume^ and 
the entire volume of hydrogen^ h«aving entered into union to produce 
water; hence tlie inoutable inference, that although the specific gravity 
of the gases are as 1 to 10, yet their combining weights^ for that is the 
important part of tlie matter, their combining weights ^arc as 1 to 3, 
producing 9' of water. If we carry on our rcsearclics concerning the 
union of oxygen wdth' other elements, we find that 8 is the smallest pro- 
portion in which it will combine with any of them ; hence 8 is called 
the combinings representatives equivalents or proportional number of 
oxygen. 

If we mix equal volumes of hydrogen and^ chlorine, whose relative 
weights are as 1 to 3(5, and expose them to sun-light, they combine with 
explosion, producing muriatic acid ; they combine in equal volumeSs 3(5 is 
therefore the representative number o*‘ chlorine, 37 that of muriatic acid, 
as in the last experiment 9 was the representative number of water; 1 of 
hydrogen combines with 125 iodine and ]>romino, Avhich are tlierc- 
fore their representative numbers, and those of the compounds produced 
are respectively 12(5 and 77-’ ^'lie theory of comhinihg volumes is very 
beautiful, and an interesting adjunct to lluj theory of proportions, there 
being only one exception to it, which is the ca»so of oxygen, it combines 
in a half volume; hut it must be. particularly remembered that tlu; iiii- 
])ortant part of matter is not that of voJumeSs but of weights. It is by 
weight that the chemist Avorks, and that, too, Avith an exnctncss aljiios-t 
incredi])lc ; hence the numbers attached to the elements and compounds 
are those of tbeiV combining weights. The numbers at^tached to tlie 
chmientary substances, at p. 294, arc those of their combining weighlSs 
and are accordingly called representative c^r proportional number Ss Avhicli 
term is also applied to the numbers of compounds ; thtjs 9, 37> 54, are 
the representative numbers of Avater, muriatic and nitric acid, &c. 

But substances very frequently' uni te.jn more than one propoi-tion, 
mid Avhen such is tlie ease, .each succeeding proportion is found to be 
some simple multiple of the first ; tliis fact cannot ho better illustrated 
than in regard to the compounds of oxygen Avith nitrogen, Avhich are five 
in nurilber. The first consists of J4 nitrogen 8 oxygen = 22 nitrous 
oxide; the second, of 14 nitrogen + 1(J 30 nitric oxide; the third, 

of 14 + 24 = 38 hyjionitrous acid ; the fourth, of 14 + 32 =;= 46 nitrous 
acid ; and the JSffJi, of 14 -h 40 ==r 54 nitric acid. 

Sulphur unites with oxygen in two proportions; in the first, 16 of 
sulphur + 16 oxygen =; 32 sulphurous acid ; in the second, 16 +24 
40 sulphuric acid. 

aV'c find these proportional numbers to hold good amongst the 
metals and their compounds ; thus, 8 oxygeq + 200 mercury = 208 
protOftlde mercury; 16 + 200 = 216 peroxide of mercury; 8 oxygen 
+ 64 copper 72 protoxide of copper ; 16 + 64 =: 80 peroxide of 
copper ; 36 chlorine + 200 mercury = 236 protochloride of mercury; 
72 + 200 = 272- percHloride of mercury. " 

If we wish to make a nitrate of a protoxide of a metal, for 
instance, of mercury, wc must take 64, or one prop6rtional of nitric 
acid, and 208, or one proportional of protoxide of mercury, >vhich will/* 
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proctuce 262 of protonitrate ; but if a pemitrate is required, 108, or two 
proportionals of nitric acid, must be employed to correspond with the 
two proportionals of oxygen =: 16, in one proportional of the peroxide 
= 216; thus we produce 324 of pernitrate of mercury. The propor- 
tional numbers of the two nitrates are, therefore, 262 and 324. 

' The samp law holds good with other oxides, acids, metals, &c. 

The theory of definite proportions is also applicable fUb animal and 
vegetable matters ; thus bone is a phosphate of liftie, whose composition 
is 12 phosphorus + 16 oxygen = 28 of phosphoric acid, + 8 oxygen 
+ 20 calcium = 28 lime ; the representative iiumbcr of phosphate of 
lime is 28 + 28 z=: 56. Vinegar, or acetic acid, is a vegetable product, 
consisting of 2 hydrogen + 24 oxygen + 21 carbon = .30 acetic acid. 
The representative number of carbon is 6, consequently here 4 propor- 
tionals = 24 are concemed. 

Our suspicions regarding tlie compound Mature of the elements, 
chiefly rest upon tlie very liigh representative numbers which some of 
them hear in relation to hydrogen, which, from its levity and highly 
attenuated nature, approximates more "to our notions of an element, 
using the term in its ancient acceptation eff alKsoluic simplicity^ tliaJi any 
other form of matter with which we are acquainted. Oxygen and 
nitrog(;n are gross in comparison with it ; iodine, columbium, gold, and 
uranium, amazingly so: reasoning from analogy, their high numlicrs 
denote a compound nature ; but this, let it be remembered, is a mere 
fiypothesis^ and cannot yet he demonstrated as a chemical fact. 

The above examples of the theory of definite proportions must 
suffice for the present, its further discussion will b(? undertaken, wdieu 
we come tolhe particular consideration of simjdc and complex affinities ; 
indeed, the elements, nomenclature, and theory of definite proportions 
are too impnrtAnt to he justly treated in an occasional composition of a 
fcAv brief pages; and the views which have been taken are designo<l 
rather to excite feelings of mterest concerning them than to give minute 
information. 



On the Nature, Evidence, and Advantages of the 

INDUCTIVE PHILOSOPHY. 

III. 

Tiieue Is on«>‘ grand, fundamental principle, without which no induction 
of liiws from particular instances, no generalizations of individual truths, 
no regular or systematic study of nature, could ever proceed : and this 
is f>ur conviction of a permanence and uniformity in the order of natural 
things: our belief that that which has happened in succession for days 
and years past, will, under the same circumstances, continue to happen 
for time to come : our persuasion that what so takes place in one 
instance, in one place, will and docs take place, under the same con- 
ditions, in all other instances, and in a^ other places. We suppose, that 
is, that nature is so const iluted^ that there exists SQine principle of 
undeviating regularity in the connexion of qualities and properties, of 
causes and effects, even though we should fail in always tracing it. 

Th is belief undoubtedly eiusts and operates in very’ different degrees 
ill different minds. But a share of it, at least, is so universal, that some 
metaphysicians have been disposed to regard it as constituting one of the 
iidierent principles of our nature. Thus, the most ignorant person 
infers that the suii will rise to-morrow, and for succeeding days and years, 
because he has so regularly witnessed it before ; and that a stone falls 
to the ground as constantly in America as in Europe. 

In the limiteck form in which we commonly notice the /iperation^of 
this sort of intuitive persuasion, it certainly does not amount, to anything 
like a philosophical conviction of the uniformity of natural causes. It 
is, doubtless, restricted to certain isolated classes of facti*, lyhicb in all 
tboir circumstances are constantly falling under the observation. In 
those limited instances, the individual,* perhaps, relies on their recurrence 
from mere habit, which probably does not produce in his mind any 
general belief that other events beyond the limits of his observation are 
regulated by any like constant uniformity. Nor >^en the idea is 
suggested is he able to jperceive the force of the inference from analogy ; 
hut, probably, imagines all things beyond the precise extent of his 
observation to he destitute^ of any determinate order, and the course of 
events in general, cither under the dominion of arbitrary agency, or 
abandoned to chance or blind destiny. 

In proportion, however, as the mind is more cultivated, and man 
accustomed to reflect and reason on the objects continually presented to 
his selNes, he is naturally, and even unconsciously, led to enlarge his 
persuasion, of the future recurrence of natural phenomena, in the same 
order jn yvhich he has several times witnessed it. This persuasion 
easily extends itself to a great variety of particular instances, in which 
its correctness fs sopn verified by observation. The same habitual 
judgment thus gains strength by every hour's Experience. The con- 
fidence with which the mind calculates, as it were, upon, the permanence 
of a certain order in physical events, increases with rapidly-accumulating 
lorcc ; and the improvement of the faculties by study, and the enlarge- 
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ment-of our stores of information fiom wider observation of physic al 
facits, soon begins to induce the habit of extending our persuasion of the 
uniformity of natural causes, beyond the mere bounds of familini* 
phenomena, to those which arc placed out of our immediate examination, 
bu|;^ which we come naturally to imagine must be regulated by a lik* 
constancy. ^ 

Founded, then, on the natural constitution of the liftman mind, 
confirmed by daily experience, and verified by ffvery advance in the 
accurate study both of mental and material plienomcma, the belief in 
the existence of this uniformity becomes, in’ fact, the h.isis of all 
acquisition of knowledge, and enables us, without hesitation, to advance 
in our conclusions from j;lie knowui to the unknown, from truths actually 
before us and within our reach, to those which may be hidden from us, 
or utterly beyond the limits of sensible experience. 

The belief in the uniformity# and permanence of natural order, 
combined with, aud perhaps dependent on, the tendency of the Imniau 
mind to generalize its observations, unite to supply, as it were, the nule 
materials of philosophic investigation. But it is further necessary that 
they should he sWlfully wrought and fashionpd before they can be of 
any use. We have then further to inquire bow this is to bo done ; and 
we shall find that the models by which we must work, are to be found 
in the careful and extended study of already established natural 
relations. 

The rules by which we are to he guided in advancing to tlu'so 
generalizations of observed physical relations, must he those derived 
from the car/.*ful study and comparison of such generalizations pre- 
viously confirmed in other corresponding instances. 

Jt will be to little purpose that wo are persuaded of the existence 
of S 0771 C uniformity in natural laws, unless we have this guide to assist 
in tracing what tlic principle of uniformity is in any particular cas(‘. 
Without such assistance, we {nay go on colleetiiig and observing a vast 
nuiuber of facts, and yet arrive at no conclusions, or only at such as are 
altogether empty and visionary. 

As we hav(|||pilready remarked, tluit merely to affirm wliat we 
observe in common of a number of individuals, all of whom arc hefoie 
us, is hardly worthy the name of an induction, so it is a violation of all 
just induction to infer a general property from Joo limited a number of 
instances. But what constitutes the snjficient number of instances must 
d{q)end on the nature of the case, and the experience and power of 
judgment possessed by the inquirer. 

And if we ftdl into the error of too sfnall an induction, the usual 
cause of such error is rather that the induction is wanting in •adjust 
principle of probability in our first conjecture, or that we have pro- 
ceeded on the supposition of a WTong sort of relation. It is this wjiich 
has commonly much more to do with the justness of our conclusion than 
the mere number of instances collected. And, on the other hand, it 
often happens that a very few instances, or even Almost a single instance, 
have been admitted without question as a sufficient verification : but this 
lias flepended entirely on the justness of the iissumcd relation. 

We will illustrate these remarks by a few examples, both of sue- 
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ccssful and unsuccessful inductions, taken from different dc^pariinents of 
science, 

1. As ^ye descend in mines, it has been found that the temperature 
uniformly increases. Ileiico it has been inferred as an inductive con- 
clusion, that the earth is universally hotter, the lower we descend into its 
interior, and tliat there exists a source of central heat of great intensity. 

Tliis cOiiclusion is objected to by some philosophers; and it is a fair 
(jiK'stion, AVliy we should infer that the temperature goes on perpetuaflt/ 
increasing to the centre, because it may do so within a limited depth? 

The regular increase of temperature with the dcx)th has been care- 
fully ascertained in various parts of the globe; the presumption that it 
increases in all parts as we descend, is, therefore, not altogether without 
foundation. But the question cannot he considered as positivedy decided. 
It clearly depends on whether the number of places in wliieh observations 
have been made, bo as yet sufheiert to justify the univerficiHl j/ of llie 
conclusion: and whether there may not be local sources of beat at eom- 
parativudy small depths, such as those which i>rod nee volcanoes, which 
may he sufficient to account 5ijr the effects. Tbeip is a want of any 
fair ground of antecedent probability in favour of^tlie hypothesis to 
guide us. 

2. Newton, on passing a ray of light through a prism of glass, found 
it separated into coloured rays; and measuring the proportion in wJiichit 
is thus spreail out, or dispersed,” announced that proportion as the 
general law of prismatic dispersion. 

Dr. fjuoas repeated the experiment; but assigned a rnneh less pro- 
portion as the lawv 13oth parties positively maintained tluv correctness of 
tludr respective conclusions. But they had both argited on a faulty 
ground of induction: they bad each taken- for granted that their prisms 
ought to act eqxially on light. I’lie fact was, they had ua-^'d different sorts 
of glass, which vary considerably in dispersive power. 

This is remarkable as one of the very few instances in which Newton 
failed in an induction; hut such failures are instructive; for we learn to 
observe the reason of the error. It xvas manifestly from neglecting to 
consider, ia this case, what probability tlicre would previous to trials 
that different sorts of glass should possess the same dispersive power. 

3. Oil the other liand, Ncwtoifs capital result that “ to the same 
ray ever belongs the samp refrangibility” (the media being the same), is a 
conclusion, indf^cd, of a most general nature, and which universal expe- 
rience has amply confirmed, but it was founded on a very limited inductior 
tlcrived from prismatic experiments with, at most, three or four different 
media. 

4. * The early history of Astronomy is full of examples of the com- 
patibility of accumulated observation with the >vant of satisfactory induc- 
tion.*' TTie ancient astronomers were indefatigable in the diligence with 
which they amassed observations. But they constructed out of them no 
theory which could attain a real peimanence. The system of Ptolemy 
sulliccd to a certain extent to represent * the observed motions of the 
planets. The advance in accuracy of observations, however, soon required 
corresponding improvements in tlie system; which was obliged to be 
modified to aceord with them: but, at length, the immense complexity 
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iiifrotlucod by tlic cyttlos and epicycles wliicli wore necessary to aocouut 
ibr the apparent motions, began to induce ii persuasion that .suel\ 
eniion could not be tlic real law of nature: juster principles were tin u - 
fore to bo songlit. No astronomer eVer laboured more sedulously in 
majiing and recording observations, than Tyolio J^ralio. Jbit ti.ou.i'i 
persuaded of tbe insuHicieucy of the Ptolemaic liy])otb(‘sis, be did not 
succeed in constructing a better: not from d(‘ficiency of fat^s, hut I’loiii 
bis strangdy-eiToiK'ous assumption of a guiding tlu^ondieal piincipb'. 

Ke]>ler worked upon Tyclio’s materials. Tbe labour whieli lu' 
l)estowed on calculation was absolutely incredible. Put tlnoiy alb r 
tlieory was adopted and rejected, because lu‘ bail not any (ttla r guidf 
than random conJectuiY, and riotbiiig but tbe accurate CMlculatiou of 
every detail could sulfict' to put those conj(,cturcs' to tbe test. lie bad 
not lighted on any ba]»py ground of anlcccdcnt prohahililij. AVluai, how- 
ever, at last, be did seize upon ^ic tru<‘ law of nature, tbe numerical 
verifi<ntion was perfect and decisive; and wluai thus ostablislied in tin* 
single iiistaiice of the planet ]\Jars. it is extremely iiistructiAc to obserx* 
tbe rapidity and facility witli wliicb tbe inference was extcinb d to the 
wdiob* solar systenf. ^ 

AVln u the laws of tbe motion of one ]danet were established, a single 
conjecture siifliccd to point out, witli tlic bighest degree of pr(>l)ability, 
tin* laws of all the otlu*r planetary orbits: and a single calculation to 
verify it. The differenee was, that there was now' ii ground of antecedi'ut 
])r()l)ability. A presumption of a guiding resemblance, wliieb (ibongli 
p<'rbaps no precise reason could be assigned for it) W'as yet such as to 
leave no doubt that it bad some foundation in nature. • 

Thus, t]|j(*A, it is manifest, that to ])oss<*ss some reasonable ground 
of antecedent proba])ilitv, as ^a guide to our conclusion, is absolutely 
essi'iilial to .physical induction. And we cannot employ tbe term cor- 
rectly in its higher sens<*, (as reburing to anything above a mere collection 
of instances,) without meaning to include specially the notion of a fair 
presumption of some relation, in virtue of w hich w e can argue from the 
known to the uiikiiowii; and infer that those cases wiiieb we do not see, 
are probably connoted wdth those which wc do. This constitutes one 
most essential characteristic of tbe inductive process; and without it, 
assuredly we can never advance to a substantial conclusion. VYe must 
ahvays, then, consider the inductive method as ^referring, not merely to 
tl^ accumulation of instances, but as involving the idea of some presiding 
conception^ some guiding principle^ of presumed connexion and probable 
relation between the facts on which we are reasoning. 

In replying, then, to the iu<iuiry, AYhat constitutes the ground of 
antecedent probaj)ility, so essential to a good induction? it will la^almost 
apparent, from the exiimples already cited, that the main ground is that 
atforded by the camparisofi of one class (f phenomena with another^ the 
perception of a parallelism in their respective conditions: the existence of 
an analultY between them. » 

The success, then, Vith winch induction may be carried on, depends 
on tbe just appreciation of such trains of analogy. TJiis can only be 
attained by a habit of cautiously comparing one presumed generalization 
with already established laws. One induction must be the guide to 
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anotlier. We must seek to interpret nature in accordance wita her own 
principles already displayed. Every real natural truth, we may be assured, 
will be in harmony with other parts of the great scries iind scale of natural 
truth. With tliis our hypotheiiis must be in accordance; to ascertain 
and verify such accordance is the aim of the true j>hilosopher; and it is 
entirely on the justness with wliich it is preserved that the whole truth 
and success 'of induction depends. 

Observation exhibits a certain law or relation among a particular 
class of fiicts. Tills suggests to the mind of the philosopher the proba- 
bility of the same relation in some parallel class of facts. The relation 
being firmly established in one set of instances, he feels satisfied witli 
even a slight indication of it in the other. Th^ conviction of its proba- 
bility once formed, a very few leases adduced serve to verify it. The 
experience of instances actually tried, leads to the expectation of analogous 
results in cases untried. But the essQptial point is the real parallelism of 
the cases. The hypothesis will be philosophical or no,t, according to the 
extent and justness of the comparison which has suggested it. 

Eor example (1.) Experiment bad shown that electricity in a high 
state of tension discharges^ itself with a flash and a rep‘0rt. Lightning and 
thunder exhibited an instance of a flash and a report. The atmosphere 
was known to be susceptible of electrical influence. All this had been 
ascertained, but no relation had been established between the cases. Other 
causes might possibly produce a flash and a report. But the analogy of 
electricity presented itself strongly to the idiilosophic mind of Franklin. 
By the string of a kite, as a conductor, he brought down the electricity of 
tlie clouds, whicln on its arrival at the ground, was regulajly discharged 
with sparks, and the iinalogy converted into an identity. * , 

(2.) Every one had been accustome^l for ages, before the time of 
Newton, to observe, that bodies fall to the ground as soon as support is 
withdrawn. They were e(][ually familiar with the fact, that the moon cir- 
culates periodically about the earth. But no one ever perceived any 
relation or imaginable connexion between these two classes of facts. 
Nay, the peripatetics, maintaining that the heavenly motions were of an 
essentially difterent kind from the terrestrial, led me^ to the belief that 
these two cases could not possibly have any common relation. 

The penetrating mind of Newton, however, instantly perceived a 
connexion between them. lie considered that a body launched into space 
would continue to move off in a straight line, unless made to deviate fl|§m 
that path by tHe action of some other cause. The moon docs not go off 
in a rectilinear path, but has her course continually bent from such direc- 
tion into a curvilinear orbit round the earth, and the degree in which it 
is thus, bent or the amount of deviation from the straight course, is in fact 
so much of a rcaiyh// towards the earth: the moon is actually falling like, 
a stgnc : and the amount of its fall can be measured ; since astronomical 
observation has given the size and form of its orbit and the rapidity of its 
motion. Also 'the amount of th^ falk of a stone near the earth’s surface 
is known. It becomes a matter of calculation td compare them. Newton 
made the comparison, and found the two effects precisely in the inverse 
proportion of the squares of the distances from the earth’s centre. This 
was the precise proportion which would agree with the supposition of 
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that Ijuv of centml force, which, on abstract mechanical principles, ouglit 
to give rise to elliptic orhits, and to certain relations exincssed by nume- 
rical laws between the magnitudes of those orbits and the motions in 
tlicm. These were the very same as those numerical relations had been 
found by Kepler long before to subsist in the planetary revolutions. 

• Thus the single circumstance of the analogy between the moon’s 
motion and that of a stone falling to the ground, sufficed as,a clue to the 
whole system of jdanetary motions, and the establishment of tJie principle 
of universal gravitation. 

(3.) Pliysical plulosophers had been long se.eking to establish (what 
there 'vas every reason to suspect,) the existence of at least a close con- 
nexion, if not absolute identity, between electricity, galvanism, and mag 
netism. There were mflny points of resemblance in what was known of 
the nature of those agents ; exj)criments had been nniltijdied, and many 
curious facts, and results had been accumulated. But all this collection 
of facts had not alfonled a real iiufitctlon. And the reason was, that the 
inquirers had becil guided either by no principle of analogy, or by such 
as was incorrect. 

The most pqw^erful electric forces liad been resorted to ; but no 
evolution of galvanic influence, no shock, Jio\^ever strong, would afteet 
the magnetic needle. Kxperimeiiters were accustomed to witness the 
most intense electric action when the current was broken, or the accu- 
mulated power discharged; here, therefore, they expected to find the 
greatest effect of a magnetic kind. 

But the modes of action Avith w'hi<*li philosopliers had been pre- 
viously acquainted, w^'re, in fact, of a kind oftiu-ing no analogy to those 
ooncenietl in ‘'the cases in question. This, howu*ver, w as not perceived, 
till Cl'a-sted (flscovered the real point of connexion of eleelrieity and 
magnetism. He succeeded, by a very slight change in the arrangement 
from that with d hich his predecessors had been so long and so fruitlessly 
working. By using an itnhroken galvanic circuit, be instantly found an 
influence on the magnetic needle: not by violent concentration of forces 
but by a peculiar diffusion of them. And the wliohj system of action by 
transverse currents was almost immediately developed and followed out 
into all its correlative trains of consequences. 

(4.) Newton published liis Prmcipia before any instance of the pe- 
riodical return of a comet had been esti^hlished, or even imagined. Yet, 
on comparing tlie masses of these bodies and tliTdr distances w'ith those 
of Tlie planets, he caught an analogy, and did not hesitete*to speak posi- 
tively of their describing orbits about the sun, and to recommend to 
future astronomers to verify their returns by comparison of observations. 
It is superfluous to notice how completely this idea has been borne out 
by subsequent discoveries*. 

(5.) In the extension«of the law of gravitation from the hill of a stone 
on tlie earth to the motions of the most distant planet or the most erratic 
comet, we have a remarkable instance where a cSnclusion is made from 
effects w hich wc observe.ncar^ us, to those of tliQ same kind w'hich are 
}woduced in the remotest regions of sjyace. ^Let us compare this with a 


** For example, see our last Number, p. 250, 
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jKiraUel case in ihnCp^ 'We observe tlie daily formal ion of rounded pebbles 
l)y the action of the waves on fragments of rock on the sea-sKore ; and 
we find the incessant continuance of that action for a long time givg rise 
to accumulated beds of shingle. „ 

Now, over, large tracts of land, at considerable elevations above the 
sea, we find immense beds of pebbles presenting precisely the same -ap- 
pearance of ^rolled and rounded fragments, as those we ?iow observe in 
the progress of formi^tion in the sea. It is, then, by the same process of 
reasoning wliieh connects the gravitation of a stone with that of the 
moon, or the remotest planet or comet, that we connect the formation of 
-beds of pebbles at the present day with tlmt of similar beds in ages of 
remote anti(j[uity, when the present dry land formed the bottom of the 
ocean; or, rather, was gradually emerging from it, through such a long 
succession of ages as W'ould alcaio suffice for the production of the 
immense beds of rolled gravel wliich w'c find deposited over a large part 
of the surfiicc of tlic globe. 

Philosophical induction, then, proceeds mainly^ by seizing upon 
analogies between known Orders of facts, known relations of cause and 
efiect, and cases where the existence of such relations is unknown, but 
where the circumstances vender it probable that they also subsist. Sucli 
circumstances, perhaps quite casual and unimportant in the' eyes of the 
ordinary olSserver, suggest in an instdnt, to the practised mind of the 
philosophical inquirer, a. train of relations in which the analogy is main- 
tained. He proceeds to verify his idea: a single experimontjil instance 
often suffices to confirm it; and at most, a very fe^v repetitions and 
variations in the circumstances and comlitions, satisfy him that his 
analogy is correct* and the uniformity of the law by which physical action 
is determined becomes established.' < 

111 fact, so essential to induction is the dependence on analogy, that 
in the very use of the terms, observation,” “ experieiuSe,”^ and the like, 
by many writers, to describe the grounds of our belief in physical events, 
it is evident that they mean to include essentially the reference to analogy^ 
and not barely to facts actually witnessed. Unless this be the case, 
indeed, their meaning would in .some cases he involved in absurdity and 
contradiction. 

Thus, then, the most important part of the process of induction 
consists in seizing upon the probable connecting relation by which ive 
can extend what we observe in a few cases to all. In proportion to the 
justness of this - assumption, and the correctness of our' judgmenf , in 
tracing and adopting it, will the induction be successful. The methods 
by wliicli ^ facility in discovering such relations, and a readiness in 
forming such judgment, may he attained and improved, arc precisely the 
objects principsilly to be kept in view by the philosophical student who 
would prepare liiinself for the work of interpreting the phenomena of 
the^ natural world. The analogies to be pursued must be those suggested 
frqm already-ascertairied laws and relations. Tliis, in proportion to the 
extent of the inquirer's previous knowledge of such relations subsisting 
in other parts of nature, will be his means of guidance to a correct train 
of inference in that before him. « 

And he who hfi^ even to a limited extent, been led to observe tlie 
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conncixioii Ixitwecn one class of physical truths and another, will almost 
unconsciously acquire a tendency to perceive such relations among the 
facts*^ continually presented to him. The truth of the remark to which 
wo have been thus led is amply confirmed by the history of philosophical 
disi;overy. 

In point of fact, discoveries, commonly termed inductive, have very 
seldom been really attained by the mere process of amassing Collections of 
individual facts. It has been almost invariably tht^ case that hypothesis 
has ])reccded observation; and that the discoverer lias in truth only 
V(‘rified, by an appeal to experiment, the genorM theory wliich he had 
alread}' imagined. The happy selection of such hypotheses is that which 
characterizes, and in fact constitutes, philosophical genius. And a just 
appretMation of the use of such imaginary provisional assumptions, 
eminently distinguishes the rational inquirer from the speculative 
visionary. TJie true philosopher# neitlier diseards hypothesis on the 
one hand, nor yicMs himself up to it on the other; hut rates it at its 
proper value, and turns it to its legitimate use. lie is always rea<ly to 
reject an assumed theory the moment he* finds it unsupported by fact : 
but if it be once “duly substantiated, to adopt it, and be prepared to 
follow it out into all its legitimate consequences, however at variance 
with received notions, — however contrary to cstablislicd prcyudices, — 
however opposed to tlie prepossessions, the bigotry, the cherished 
delusions of mankind. 

And the more extensive his acquaintance with nature, the more 
firmly is he impressed with the belief that some such relation must 
subsist, in alb eases, however limited a portion of it* ho may he able 
actually to trifeo. And it is by (be exercise of an unusual skill in tliis 
way, that tlio greatest philos<ij)hers have Ix'cn able t() achieve their 
triumphs in die 1‘eductioii of facts under the dominion of general laws. 

Jlut important as tliese natural analogies are to the philosopher, they 
are yet of a nature which renders it ditlieult to make them generally appre- 
ciated : and, unless by actual and attentive study of physical science, 
it would probably be a hopeless task to attempt to convey an adequate 
conc(q)tion of the irresistible claim to accc])taiice with which they 
present themselves to the mind of a person even moderately versed in 
such inquiries. Yet they are, in foct, no more than, extensions of the 
very same elements of thought', which seem implanted in our nature ; 
by which all our acquaintance with sensible objects is, in the first 
instance, acquired ; and by which wd are continually and unconsciously 
storing our minds with that knowledge, which is so necessary for all the 
purposes of our existence ;— -those natural persuasions upon which all 
uniform convictions, and all consistent conduct is based ; — and without 
which life would be a continued state of infancy. 

But it is not, perhaps, until we come to contemplate natural phe- 
nomena, exhibited in the form of numerical results, and,;find those data 
reducible to miithematicg,! laws, thSt we fully appreciate the reality and 
exactness of that uniformity by which all nature works. The coincidence 
with^ such laws,* is that which, above all others, impresses us with the 
conviction of invariable order and un the material 

universe. 

VoL. I. 
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We find this, in the first instance, in the reduction of vaSt col- 
lections of observed numerical results, under simple mathematical laws. 
But the more extended application of mathematical analysis powerfully 
augments the impression produced on our minds by the conspiring 
inductions, and corroborating generalizations, of purely physical investi- 
gations. From some one very simple, remote, and abstract datum, 
obtained from elementary physical facts, we often proceed by purely 
mathematical reasoning, perhaps through a long and intricate deduction, 
which at length brings us to the conclusion, that, under certain con- 
ditions, a particular kind of action ought to take place ; and even the 
precise amount of its effects ought to be such as are given by a certain 
analytical expression. The results of observation exactly accord with 
these deductions ; and even the minutest variations in the effects are 
exactly represented by calculation from tire formula of theory. 

We have occasionally singular exemplifications of the existence of 
recondite principles of analogy, in the coincidence cf phenomena with 
the symbolical indications of mathematical analysis. A mathematical 
formula is found, which expresses the law of a certain class of phe- 
nomena. The analytical -laiiguage of symbols admits, perhaps, of certain 
changes, or embraces certain cases, not at all contemplated in the first 
numerical establishment of the law ; but dependent purely upon abstract 
algebraical rules and transformations. These symbolical changes shall 
be found to have physical cases exactly corresponding to them. 

Of this, we have the most striking instances in optics. We may 
cite the simple case of the law of refraction ; whence, by a mere abstract 
algebraical change, the substitution for the numerical refractive index, 
of the fictitious abstraction ( — 1), we obtain another formula, which is 
no other than the law of reflection, avid a whole series of formulas, 
expressing all the consequences of that law, corresponding to those of the 
law of refraction. 

In the higher departments of physical optics, the same thing has 
been most surprisingly exemplified. We need only cite the marvellous 
prediction of the ermversion of plane into circular polarization of light, 
by two internal reflections in glass, made and verified by M. Fresnel, 
entirely upon the strength of certain mechanical and mathematical 
analogies. “ A . conclusion,” (as Professor Forbes justly remarks,) 
“ which no general acuteness could have foreseen; and which was 
founded on (lie ^ mere analogy of certain interpretations of imaginary 
expressions. The mere reasoner about phenomena could never have 
arrived at the result, — the mere mathematician would have repudiated a 
deduction founded upon analogy alone.” — (On ‘‘ Polaiization of Heat,” 
Edinb. Tracis. Vol. xiii.) 
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BOTANICAL IIAMBLKS IN TflE VICINITY OF DOYOR. 

No. I. 

• 

The increiising taste for botanical pursuits, and the wish, now so gene- 
rally^ shown, of gaining an acquaintance witli our native Flora, has in- 
duced me to drjLW up the following account of a few ramhlcs^iu searcli of 
plants, which I made in tlie vicinity of Dover, last autumn, and in the 
autumn of 1833. 

Dover, with its magnificent and far-famed cliffs, its vencra))le <and 
imposing castie, its soa-views, so beautiful and full of animation, is very 
justly admired, and a numerous set of visiters annually assemble there in 
the sunTiner and autumn* To many of Ihese, I hope my rambh‘S will }>e 
useful, if not interesting, and will serve to point out certain spots, where, 
during their walks, they may find many of our j)retty and interesting 
native plants. • 

In visiting a new neighbourhood, 1 have often had to regret the want 
of sueh an aid, — particularly when my time has been short ; — and, sup- 
posing others may have the same fe(‘lings, *1 with less hesitation take up 
this subject, which may ap])ear to some so trifling. 

I do not aim at a correct list of all the plants found in the vicinity of 
Dovor, many must have escaped me, — and the early S])ring plants I have 
had no opportunity of observing; — how'ever, 1 hope that there will be a 
sutticient number noticed, to give a tolerable idea of the character of tlic 
flora. — For further information on the plants of this part of the co.'ist, 
G. E. Smith's Catalogue of the Plants of South Kent may be consulted, 
and the localities of many very interesting and rare j'^lants will be found 
there detaile<i.' 1 will here observe, that many of the more common 
plants will not be mentioned, fis the list, by so doing, would only be 
cjilargcd, without rendering any service to the reader. In my names I 
follow Hooker, — considering his British Flora to bo more generally used 
than any other at the present time. His work maybe referred to for ascer- 
taining the time of flowering, or other facts the reader may require, as I 
shall merely give the names of the plants, with liere and there a remark. 

'fhe best method, I think, of pointing out the loadities, will be to 
request the reader to go over the ground again with me; but before we 
proceed on our first ramble I may be perhaps allowed to state*, for the 
information of those who do not know ’the nature of the soil and country 
about Dovor, that it is entirely chalk, forming, inland, a j;cries of rounded 
undulations and downy steeps, and, towards the sea, breaking into a line 
of fine and bold cliflTs. This line is intersected, at Dovor, by a valley, in 
which the town, and several small villages, are situated, with the road to 
Canterbury running along a great part of its length. To the eastw'ard of 
Dovor, the cliffs continue in one unbroken line for about three miles; 
then they sink to a mere bank at St. Margaret’s, but immediately afPer- 
wards show themselves again. To the \vestward, the lines commencing 
at Arclicliff Fort, continues unbroHen to Lydden-spout, a distance of 
about two and a half miles; fiere it sweeps inland, at a small distance 
from the sea, and proceeds on towards Folkstone, Jilmost disappearing 
before it reaches that town. By the sweeping of the cliffs inland, at 
liydden-spout, a most bcautijful but-miniature undercliff is formed, which 

S Z2 
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I consider the most lovely spot in the neighbourhood, and one possessing 
peculiar attractions to the botanist, from the number of interesting plan Is 
found there. Beautiful and secluded as this sjjot is, sUll it is coiKh nined 
to be spoiled by a railroad, whicTi will pass Jilcmg its whole length, .and 
ruin it for ever. Advocate as I am for railroads, it is with dci*p regret 
1 see this favourite spot about to be destroyed. At the foot of the cHns, 
in many places, there are sloping banks, some of considerable magnitude, 
formed, apparently, by the gradual crumbling away of the face of the 
cliff. In other places, the sea washes up to the face of the cliff at high 
tide, leaving no kind of communication, and, tliercfore, rendering tIl(^ 
passing of such spots about high-water somewhat dangerous. 

We will now prepare for a ramble, and our first expedition shall be 
from the town, under the castle*- cliffs, to the zig-zag path leading up to 
tlie station-house, and thence we Avill return home along the lop of tlu" 
elilfs .and through the oast]t‘-ineadow.vx 

As soon as wo get clear of the houses, we shall ^comc to a s('iics of 
sloping banks with tlie clilf lisiiig perpendicularly behind tlnan. TJiis 
spot is (piite a bot,aiiic garden ;».and, with du(‘ S(*areh, we shall dlscov(‘r the 
Ibllowang plants, some of wdiieb, however, Avill require a little climbing 
to gather, as they grow high up on the hanks, near the face of the elilf. 
llaid ^leadovv Clrass {Poa rigida^ J)(‘vifs-hit Scabious {^Scahiosa .v/n'cv.sy/), 
lucid Knautia (^Kiuiutia arvensLs)^ Vellow lk*d-straw {CutliMm vrrnm)^ 
TIoary Plantain {Plan (ago media), Bucks'-horn Plantain {Plan I ago 
coronopus). Wall Pellitory {Parie/aria officinaHs), Common V’^ipers’ 
Bugloss {Echinm vulgare). Common Centaury, {ErijlJuwo cenianrinm), 
Autumnal Oentihn {Gentiana amarelUi), Common Burnet Saxifiagc*, 
{ Pimpinella saaifraga). Samphire {Criilnnmu 7nan/iritfm'), Coitimoii 
Wild Parsnep {Paslinaca saliva), S(‘a Jh^'t {Beta marithna). Upright 
Spiked Thrift {Stalice spalhidata\ PtuToliate Yellow-wort {C/ilora per- 
foUala), Great Hairy Willow'-herh {Kpilohinm hirsntmn), Small-tlow^f'ied 
Hairy Willow-herb {EpHohium Nottingham Catclifly ( *SVVc//c 

nutans). Sea Spiirrey Sandwort {Arenaria inarina). Dyer's Rocket {Reseda 
luteola). Bare Rocket, or Wild JMignonette {Reseda lutea). Yellow Homed 
Poppy {CHaucium inlenm). Common Marjoram {Origanum vulgare), 
Sc*lf heal {Prunella vulgaris). Common Kye~Jmght {Euphrasia officinalis), 
C'oinmon Vervain officinalis). Clove-scented Broom-rape? {Oro- 

hanche carpoplipllacea),^^ Sea Cabbage {lirussica oleracea). Fine-lea v(‘d 
Mustard {Sinapis ienvifoUus), Sand Mustand {Sinapis muralis), C^)m- 
mon Kidney Vetch {Anthyllis vulneratia), llawk-w^eed Piei-is {Picris' 
hieracioides), Dw^arf Plume-thistle {Cniens acaulis). Common Ileinp- 
agrimony {Eupntorium cannabimim). Ploughman's Spikenard {Conjp^a 
squat* 0 'os a). Common Golden-rod {Solidago virgaiirea), Great(*r Knap^^ ecd 
{Centaurea scahiosa). Spreading Halbert-leaved Orach c {Airiplcjr pat n la). 

‘ Among the foregoing plants I may remark that the common vipers’ 
hugloss sometimes grows here in a very unusual way, the leaves h(‘ing 
densely clothed with long hairdik© bristles, and the spikes of flowers 
apparently aholtive, afid consisting of a mass ^of 'whitish-grccn bristles, 
giving them someAvhat the appearance of those excrescences on the rose- 
tree, caused by the puncture of ah insect. The variety of leaf exhibited 
by the common hurnet saxifrage, will often puzzle a young botanist, and 
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shows how the heaves of the same plant are sonietiincs liahle to variation. 
In the leaflets of this plant all the intermediate gravlations het^^ eon m arly 
entire and piiuiatifid, arc to he ohservcd; and tlie fact wouhl he eh'aily 
deinonbtratcd by a dozen specimens gatiicrcd from tlie sloping Ijtinks just 
S]>oken of. The sca-cahbage is generally supposed to he the ])arent of all our 
gardon-c.abhages ; if so, the eff'eet of cultivation is very curious, seeing tlie 
nuinher of well-marked varieties now cultivated, which seeiii to hear no 
ri‘lationbhip to each other. The sand-mustard gro^^ sometimes in the voi 7 
loosest chalk-ruhhish, where it would appear impossihlo for the plant 
to find any nourishment; but its long white roots. penetrating deep into the 
iliass, find for it a sufficiency, as the plants seem to thrive well. 'I'he 
common hemp-agrimoiyr is som<‘times found here with white flowers, or 
white with a greenish cast. To the clove-scented broom-rape T have 
]>laccd a ?, as 1 do not feel quite certain about the plant, my sju*cimeiis 
liaving been very far advanced wdien gathered. The samphire groAvs 
mostly on the perpendicular face of the cliff, where only tlie regularly- 
equipped samphire-gatherers can get it; hut a few stray specimens may, 
at tim(‘.s, be found on the hanks helow', just sufficient to alloAv the botanist 
specimens for hit^herhal. 

Tln se sloping hanks, after coni inning oh for some distance, cease, 
and the sea flows up to the foot of the cliff, stopping the oommuiiication 
for a fcAV hundred yards at high water. Just in this spot, on the face of 
the cliff, Ave shall find a very interesting little plant, the smooth sea- 
heath (^Frankcuia growing a fcAV feet ahoAX higli-Avater mark. In 

one jilaee it abounds, hut Avill require some search before it he detected. 
I bail often nassed this jiart of the cliff before my attention Avas draAvn to 
it, th(i pkint i» of such Iminhle groAvth. Further on, aa^o shall come to 
another scries of sloping hanks, vciy similar in their flora to those vve 
have passeij. .Here aa^c shall notice, hoAA^ever, in addition, some large beds 
of privet (^TAgusfrum vulgare')^ andohseiA’^e tlic upright spike -thrift, some- 
times called sea-lavender, ^roAAing in peculiar luxuriance, and showing 
its(df off tf) great advantage. It is a heautifid plant, the pride of these 
cliffs. We shall noAV liave reached the zig-zag path, loading up to the 
station-house, and as avc mount we shall find the Avild madder (^Ruhia 
jieregrina) ^ and the tufted horse-shoe vetch (^Hippocrepix comosn)^ the 
former growing near the beginning of the ascent, and the latter near tlie 
top. AVc are now on the doAvns, aivl turning our fticcs tOAvards DoAmr, 
we will keep near the edge of the cliff, on a*l)elt of greensAvard, which 
has been left betAveen the cultivated ground and 4,ht» cliff’s impassable 
harrier. This belt produces common Quaking-grass {Briza ??iediu), small 
Scabious (iS’c/zim.va co/M7w6/7Wa), purple JVlcdick or Jmeeme (^Medicago 
saliva)^ common Carline Thistle (JAarlina vulgaris), blue Flea-bane 
(^Erigeron acris), and the deliciously-peiTumod Ladies* Tresses (NeoUia 
spiralis'). The Ladiei^ Tresses grow on that part of the belt near the 
castle- mcadoAA', and merit attention on account of their unprefending 
appearance and rich perfume, as ,well as belonging to *a very interesting 
family of plants. ♦ , , 

On the cultivated ground we s&all liave no trouble in finding the 
blue Sherardia («SAcrr7r<ifa arvensis). Hemp-nettle (Galeopsis ladanum), 
common Basil Thyme (^Acitios vulgaris), round-leaved Toad^flax (^Linaria 



318 


TIIK INTKIINAL TRMrEltATURE OF 


Spuria), sliavp-poiiitod Toad-flax {Linaria elatinc), and liere and there 
patches of common Saintfoin {Onohrychis sativa), which can scarcely he 
called wild, as they have most probably resulted from cultivation. 

The belt of greensward ubovo mentioned, will lead us to the castle- 
meadow, a very beautiful spot, from whence the castle is seen to great 
advantage Tfore, on the very edge of the cliff, are a few bushes 'of 
Burnet-leaved Rose (Rosa spinosisshna), and about the hedges we shall 
notice great Mullein (Vsirhascum Thapsus), mealy Guelder-rose (Vihurnum 
lantana), common Calamint (Calaminta vulgaris), and the beautiful heath 
False Brome-grass (Braohy podium pimiatiun); the latter growing in con- 
siderable abundance here, and in several other places in the immediate 
n eighbourhood. 

I shall now say adieu for the present, and wish the reader a pleasant 
walk down the old Deal road into the to>vn. W. W. S. 


DESCRIPTION OF 

AN APPARATUS FOR INOICATING THE INTERNAL TEM- 
PERATURE OF .ANIMALS AND VEGEFABLES 
AND OF THE MODE OF USING IT. 

IL 

It has already been stated that probes introduced into the bodies of 
animals do not indicate the exact temperature of the parts examined, 
unless the loss of heat which the conduction of the probe produces, be 
instantly renowned. Though this condition has been found to be obtained 
when the probes are of very small diameter, it may be useful to examine 
to what extent the temperature of a muscle, a tissue, or any other organ, 
is modified by the temporary inflammation which may follow the intro- 
duction of a foreign body. 

It might, at first, be supposed that if any part of the heat indicated by 
the thermo-electric effect, could be attributed to irritation produced by 
the introduction of the probe, its quantity would be increased in pro- 
portion as the size of the instrument might bo enlarged; that thki is not 
the fact the following experiments will demonstrate. 

The soldered-joints, iron and copper, of two probes, 3 ^^ of an inch in 
diameter, having be 6 n placed, one in, the mouth of a person aged 20 , the 
other in the biceps muscle *of the arm of another young man, a deviation 
of 8 ° was observed oci the thermo-multiplier in favour of the muscle; now 
as it was knowm that 1 *^ of deviation corresponded to 0°.2 Fahr., there 
was evidently a superiority of 1°.6 Fahr. in the temperature of the 
muscle; .when probes of double the diameter, or ^*3 of an inch in diameter, 
were used, the deviation (and consequently the temperature) W'as precisely 
the same; and with probes still larger, this amoilnt of deviation did not 
vary during ten minutes. It is evident from these experiments, that the 
presence of probed in muscles and other parts of the body does not sensibly 
a^ct the temperature of them, and it is by np means difficult to conceive 
the reason, — ^the probes, on their introduction into a muscle, &c., simply 
effect a separation of the parts, and as they^produce no derangement 
'Which destroys organic structure, they excite no change of temperature. 
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Tlie apparatus, mode, and effect of experimenting, having been 
described, it will not be necessary to give more than the results of some 
examinations which were made by these means, on three persons of 
different ages (designated by A, B, C, !n the tables which follow), on a 
carp, and on several dogs. 


. FIRST SET OF EXPERIMENTS. 

7'emperHture of the Atmosphere 53®’6 Fahr. 


Parts examined 


I'emp. fahr. 

T. A. a*];ed 20. 



1. Biceps Muscle of the Arm 


97-751 

. 2. A djacent cellular Tissue 


94-46} 

3. Mouth 


98-24J 

II. B. aged 20. ^ 



4. Biceps Muscle of the Arm 


98-291 

a. Adjacent cellular Tissue 


95-8l> 

G. Mouth 


98-06J 

III. C. aged 55. ^ 



7. Biceps Muscle of the Arm 


98*19) 

(}, Adjacent cellular Tissue 


.05-59 > 

9. Mouth 


08 60} 

IV. Bl.ack Dog. 

• 


Flexor Muscle of the Thigh 


101*121 

10. Cellular Tissue of the Neck 


• 98-601 

1 1. Ahdomcn 


101*30 

12. Stomach 


101 12 

V. ANOTifER Dog. 



1 ,3. Muscle of the Thigh . . • 


100*40 

14. Stomach 


98-60 

15. Abdomen 


100-68 

SECOND SET OF 

EXPERIMENTS, 

VI. B. aged 20. 


• 

16. Biceps 


.98 -*291 

17. Cellular Tissue . . 


96-041 

10. Calf of the Ijeg 


98-42 

19*1 M*outh 


98.60 

VII. C. aged 55. 



20. Biceps 


98-421 

21. Cellular Tissue * 


05-59 » 

VIII. Black Dog, same as Case IV, 



22. Muscle of the Thigh 


101-48 

THIRD SET OF 

EXPERIMENTS. 

IX. A. aged 20. 


0 

23. Mouth 


98-51 

X. B. aged 20, • 


m 

24. Mouth 


•98 -.33 

25. Do. measured by the Thermometer 

98*60 

26. Biceps 


98*781 

27 . Cellular Tissue 


95*861 

XI. Carp. (Oyprintis carpio.) 



28. Various Parts 


56 *3 I 

29. Water 


65*4 f 

FOURTH SET OF 

EXPERIMENTS. 

Probes used, those of the second kind ; see 

fiif. 4. 5, 6, p 261. 

Parts examined. inserted. 

Temp. FaAr. 

XII. B. aged 20. • 

in. 

0 

30. Biceps 

1*2 ... 

08-15 

31. Muscles of the Calf of the Leg 1*6 . . . 

98-161 

32. Adjacent cellular Tissue 

0*4 ... 

94-101 

33 . The great pectoral Muscle 

1*6 ... 

98*161 

34. Adjacent cellular ’^issuo 

0*4 ... 

94-103 


;p2fj 

2-4« 

2-00 

2 02 

2 - 2.0 


2-92 

0;9 

D\ffisrenve^ 

4-05 

4*05 
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XIII. Dog, English, of an average size. 





35. The great pectoral Mnsele 

36. Cellular Tissue. . 

1*6 
0*4 . 

.. 100* 85 i 
.. 99-50J 

r 

1*35 

XIV. B. aged 20. 





37 . BieejiS ... - . ^ 

1*4 . 

. 97-701 

t 

3*61) 

.38. Cellular Tissue 


.. 99*10J 

1 

XV. Dog. 

39. Musclo of the Thigh ... 


.. 101*301 


0*99 

4e. CVdlular Tissue of do. 

41. Lungs 

42. Abdomen ... 


100*31 1 
.. 101*30 
101*30 


FIITII SET OP' expp:rtments. 

M.iile with two Thermo eloctrio Mullipher^*. 

Pnrf<i fjrtnn.netl. Trtnp Fahr. Obteivafiou, 

XVI. P'omale Poodlo. o 

43. Muscle of the Thi^li • 10()-85 

44. Stomach . . l(>l-f)3 

45. Brain 100'«5 

{ Tlte temperature fell, 
suflflcnly, several do- 
j^.yes ; and ^ 
minutes utter, the ani- 
mal died. 

♦ 

From the experiments, tabulated above, the folvowing conclusions 
may be drawn: — 

1st. 'riiere exists a remarkable difference between the temperature of 
the muscles, and of the cellular tissue, both in man and animals, and 
which appears to depend, — on the exteriial temperature, — on tlic ir»aniier 
in wliieh tlie individual is clothed or coverol, and on scv(‘ral other causes. 
I’liis difference varies from 4°.()5 to 2°.2i> Fabr. in favour of the muscles. 
Living bodies are, therefore, similar to inert ones, in eases wlien .their 
temperature after having been raised is exposed to continm ej refrigeration 
in consequence of the medium in which they have been placed. This re- 
frigeration is first evident on the surface,* and then proceeds through the 
interior strata to the centre, according to laws which mathematical analysis 
has aseertained. Ilut iii Avliat manner these successive losses of heat are 
insensibl}’^ restored in man and animals, is hot yet known; there is, how- 
ever, a probability that the method of experimejiting now described may 
cidightiui physiology on this point. 

2rKl. The mean temperature of the muscles of two young men w'as 
ascertained to he about 98°. JJ) Fahr. Let us compare this result witli 
the numbers whiclv have been adopted by several philosophers and phy- 
siologists as the mean teiiiperature of the human body. 

J. Davy *' . V Temp, of the Human Body ... ... 98*00 

Deaprez ... Mean do. of nine Men, aged 30 ... ... 98*85 

Do. ... Do. four do. 68 ... 98*83 

Do. ... Do. four Youtlis 18 ... ... 98*55 

Iluutcr ... Temp, of the Rectum of a Man in good health 

from 96®,80 to ... ... ... 98.00 

TIic result given in the tables above is “nearly the mean of the 
numbers found by J. Davy and Desprez. But the observations of these 
philosophers were made wdth the thermometer, and, as has been already 
remarked, it should be recollected that the r utility of this instrument is 
very limited, and that it does not indicate instantaneously pie temperature 
of the niediiiin into which it may be plunged. 

• Tho maniior of using two multii^liers is not desepbed by the authors. — En, 
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■3rd. Tlie mean temperature of the muscles of several dogs was 
found to b(5 l()0°.i)4. M. Dcsj>rcz assigns to tlie same animal a tem[)C- 
raturc of l()3°.fi; a difference of nearly three degrees. MM. liecqiu rM 
and Uroschet state, that during numerous experiments they never met 
wijli so high a temperature. It is probable that this difference nuiy be 
owing to accidental causes, which M. Desprez could not notice; for it 
should be remarked that the temperature of the muscles is* varied very 
sensibly by the state of health, and by many other*excihng causes. It is 
this which may furnish an explanation of tlie minute variations which 
are frequently observed in results obtained from ‘the same individual, in 
two different experiments. 

4tli. In the liealtjiy dog. the temperature of tbe stomar li, of (he 
abdomen, and of the brain, is (‘vidently the same and equal to ihnt rif the 
muscles. One fact worthy of observation, and recorded in experiment 45, 
is, that the apyiaratus having indii^itcd 100°.<{5 for the temperature of tin; 
brain, this su(ld(‘ply fell s(‘vcral degrees, .and in a few minutes afternanls 
the animal ceased to exist. 

5tli. The experiments 29, wi#lr the common carp {Ctjprinft.<t 
cai'plo), gave oni^ about Fabr. betwetur the temperature of its body 
and that of tlie water, in favour of the carp. 

The temperature of the muscles, as before observed, is subji‘et to 
change from s(‘veral physical causes. Among the principal are those of 
contraction, motion, and compression. If a soldered-joint is kt*pt at a 
constant temperature of about 97'^ Fahr., and anotlnu* be ])Iaeed in the 
biceps iniiscle of the arm, on the arm being extended, the needle nill 
deviate about 10°; if the fore-arm is moved about so*as to contract the 
muscle, th<\d(^'iution will be immediately increased 1 or 2 degrees; then 
after waiting till the oseillatiqn has ceased, and the needle at re>t, if the 
lore-arm be.agyiin nuwed in the same manner, a new impulse will be given 
to the nee<lle. Froccx'dlng in this maninu*, a deviation of 15° may at lengili 
he obtained, giving an inc];;case of 5° beyond the primitive di'viatioii, 
which would correspond to an increase of nearly 1° Fahr. Tliis expeui- 
ment, which has been repeated a great number of time.s, proves that 
eon tractions of a muscle have the propeity of increasing its temperature. 
In order to observe tliis effect, the apparatus should be able to indicate 
fifths of a Fahr-degrec. ^ 

If one of the soldored-joints be held the biceps muscle, and if 
Avitli the corresponding arm, wood he sawui for about five minutes, the 
temperature will rise very sensibly, frequently to 2 ° l^ahr. Agitation, 
motion, and in general, everything which increases the circulation, tends 
to elevate the muscular temperature. But is this the only cause ? does 
not the nervous system play its part also? these questions may furnish 
matter for subsequent communications. 

The compression of an artery, on the contrary, diminishes th« tem- 
perature of the muscles situated beyond the adjacent vessel. If the 
soldered-joint be inserted in the» biceps muscle, or better still in the 
muscle of the fore-aim', and *he humeral artery be strongly compressed by 
the hand, the jnotion of the needle will immediately point out a depression 
of temperature amounting to some fifths of a degree. 
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Ill addition to the above facts, MM. Becquercl and Brcscliet have 
ascertained — 

The temperature of tJie venous, and of the arterial, blood; and 
The temperatures of several parts of the bodj' not in the hcalthj 
state, both in man and in animals. , 

The latter experiments exhibit the effect which the pathological 
state of an oi'gaii produces in its temperature. 


ON THE FATA MORGANA AT GIBRALTAR. 

May 7th, 1835, 3 p.m., at sea, 20 miles E, of Gibraltar. 

* * * * I have just been witnessing an extraordinary phenomenon, so 
similar to the celebrated Fata Morgana, that I cannot help thinking that 
it must arise from the same cause, and is perhaps the same thing, though 
I always before understood that such app*aritions were seen only in the 
straits of Messina. Yesterday, about 2 p.m., the officer of the deck sent 
for me to look at some spectra] ships, which he said he had been for 
some time observing over the i^traits of Gibraltar; I went up immediately, 
but was too late, being able to see nothing unusual, except that a brig 
just on the edge of a heavy fog that covered the straits, had her upper 
sails elevated by the refraction, so as to give her an extraordinary height. 
TIic officers told me that a few minutes before, another vessel had appeared 
in tlie sky, inverted immediately over this one; and one of them described 
another phenomenon, which he had observed during the forenoon, as 
follows — Ji vessel w/is in the straits, whose royal-sails could ,only be seen 
about the thicker part of the fog: immediately above these,, and in con- 
tact with them, was an inverted vessel, and directly above this was 
another one, upright; the two keels touching each other; ,so 4^hat ho had 
two spectral vessels, one upright and one inverted, while directly under 
the latter was the original vessel, only partially seen. The day was plea- 
sant and clear; the breeze was light in the bay of Gibraltar from the 
east, but in the straits it seemed to be more from the westward; the fog 
formed a stratum about two hundred feet thick, resting on the water, 
and with its upper edge horizontal and >vell defined. I have frequently 
noticed such fogs stretching from the foot of Apes' hill to the westward, but 
never before heard or such extraordinary refractions accompanying them. 

We were then lying in Gibraltar Bay: this morning we weighed 
anchor, and at meridian were fifteen miles east from the southern end of 
the Rock, which, you know, goes by the name of Europa Point. Going 
on deck at this time, I was delighted to find the phenomenon once more 
exhibiting itself, and from this time until nearly 2 p.m., when it ceased, 
had ample time for observation. Its first appearance was to the eastward 
of us. , A fog like that of yesterday commenced at Europa Point, and 
passing along the eastern side of the Rock, stretched along the coast of 
Spain, then curving across the Mediterranean about twenty miles east of 
us, returned westward along the African cov.st, and bending round the 
promontory of Ceuta, terminated at Apes'-hill, so that -pre were com- 
pletely surrounded, except a narrow opening in the direction of the straits. 
The phenomenon was observable in all this ext^t, but most striking over 
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tlio watei to tlio east of us, Jind at Ceuta and Europa Point. The atmo- 
sphere, to a height of about two hundred or two hundred and fifty feet 
above the water, had an obscured and gray appearance, much like a fog, 
although I think it looked less dense • and material than is the usual 
appearance of fogs. Near the upper edge it grew darker, and at length 
terminated in a w'ell-dcfined dark line, generally horizontal, but some- 
times slightly undulating. Along this line, towards the African shore, 
we had frequently the appearance of islands, somethnes single, sometimes 
grouped, every two or three minutes changing their shapes. We were 
steering east. In front of us on either bow, and' about eight miles dis- 
tant, was a small lateen vessel carrying a press of sail : they were very 
distinct, their white sailg glittering in the sun, and it was evident tJioy 
had not reached the magic circle- 

A little to the right of the southernmost of these, however, a vessel, 
apparently of the same kind, was suspended from the upper line of the 
fog. It was of a, dusky colour, and not well defined, but I could only 
make out that it was a vessel with sails, and in an inverted position. 
Ilalf-way between it and the African coast was another vessel, a much 
larger one, for it reached half-way down to^va^ds the horizon. It was 
also dark coloured, but was better defined than the other, and had the 
tall tapering appearance of a brig, with bow or stern towards us. Both 
of these vessels were sometimes more distinct than at others, and also 
varied slightly in their size. AV'hilc I was looking at them, another 
appeared between them, of a white colour, and very distinct, but in half a 
minute it began to fade away, and soon disappeared. To the southward 
of these vessels, along the upper line, were also numerous islands, some- 
times grouped^, Sometimes single, and constantly changing their form and 
size. In twelve minutes after J had begun to notice these phenomena, 
the foggy appearance began to ascend above this dark line, and soon after, 
another line of the same kind was formed an equal distance above it, but 
without any of the spectral vessels. These still kept their phice on the 
first line; but three minutes after, the whole began to grow thin and air- 
like, and four minutes after this the sea before us was perfectly clear. I 
swept it carefully with the spy glass to find the originals of the inverted 
ships, but they could not be seen. They must have been so far eastward 
of us as to be below the horizon. ^ 

In the moan time ihe little prom-ftntory of fJeuta, the Spanish coast, 
and the lower part of the Rock of Gibraltar, had been presenting a 
variety of curious shapes. The first of these slopes gefitly, on both sides 
from the water; but now it sometimes presented an iron-bound shore, 
and for a while its eastern side looked much like the open mouth of a 
shark or crocodile. The real Europa Point could not be seen, buif in its 
place we had its slopes an^ offsets inverted, and of a sandy or yellowish 
colour. The sandy flats stretching north-eastward from Gibraltar, jvere 
elevated into yellow perpendicular walls of great height; and further still 
to the eastward, there was apparently an irregular belt of water as smooth 
and bright as a miiTor, though the sea all arouhd us was agitated by a 
four-knot breeze# This belt of smooth water was apparently mixed up 
with the land, so as to form lakes and inlets, and here and there on each 
side their edge was dotto^^with white objects, whose character I could 
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not make out: ihcy were probakly houses seen through the lower edge of 
the fog, and refracted also to the upper line. At one spot one of these 
white objects extended quite across the crystal belt, widening at each end 
so as to rescm])le a Avater-spout. ' Several fishing-boats were sailing jjiloiig 
the coast, their fanciful lateen sails glittering bright in the sun. Sud- 
denly the crystal belt stretched by them, and as suddenly w'e had tlieir 
images attached in an inverted position to its upper line*: this w^as the 
prettiest part of the Wiiole exhibition, the spectre boats being as distinct 
as flic originals, and standing out so clearly from the invisible back - 
ground. I bad scarcel/ time, however, to direct the attention of some 
friends to them, when they began to grow indistinct, and in three minutes' 
time the phantoms could no longer be seen. 

At 12 o’clock 30 minutes, the atmosphere began to clear up on 
both sides of us, and I was lamenting the loss of such an unusual and 
splendid exhibition, when, towards on^ o’clock, I found it commencing in 
tbc straits of Gibraltar, wliicli had heretofore been the only point of our 
horizon free from it. I iioliced, with a WTitch in my hand, the ditferent 
changes which the phenomenon ‘Underwent in this place, and the following 
is a f'Opy of notes taken at the time: ' 

o 

T ^ n 


a ^ 

r 

The same appearance of fog, and of the s.amo height, 'now stretch(‘d 
in a curved line quite across the straits, beginning at Apos'-bill, and 
ending at Europa Point. At «, one-third of the Avay across, v/as a merebant 
brig, wdtli low^er and top-gallant studding-sails sot: it whs steering east- 
w'ard, and w^as about twenty-five miles distant from us’'": over it wns an 
inverted image of itself, tbc tw'o tops approaching as near as in the above 
lines. At was a two-masted vessel, with its side towards us; its two 
sets of sails, and also its inverted image above, were very distinct to tbc 
naked eye; r/, and its image were also clearly seen witliout the glass. 
This wais the state of things at 1 b. 1 m. p.m. 

At 1 h. 7 na. \hc image of b, ^very distinct, but the original is dim. 
as before. 

At 1 h. lOm.Mtbe image of h, easily seen, but the original has entirely 
disappeared, a, as before. With a glass I can now see an inverted 
vessel at c, but none below it. 

At lb. 13 m. h, very distinct above, and the lower vessel again 
visible. as before. 

At 1 b. 18 m. At b, both the lower and* upper vessels have disap- 
peared ; also the upper one at a; and c has grown very dim. 

At 1 h. 21 m, the inverted wesspl above a, has not reappeared, but 
considerably on its right are three inverted vessejs, (probably c, the image 
of and a new image); they are thin and airy-like, but very distinct, 
and their outline is very well defined ; only the images fti’e seen. 

* I Rive you tlic opinion of an oM quartcr-nuwter as respects tha'ilistaiico, having 
more conKdeiice in his judgment than luy own. 
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•At 1 li. 23 m. the inverted vessel over (k Iris reappeared, and can 
Ih* seen with the naked eye. The fog is beginning to grow very thin, 
and its upper lino is becoming indistinct, but the four inverted ships are 
as distinct as before. 9 

At 1 h. 27 m. the inverted vessel over a, has again disappeared: tlie 
other tliree remain as before. 

At 1 h. 29 m. the fog has disappeared; the atmosphere resting on 
the straits being as transparent as any other: f^ill the three inverted 
ships on the right continue, but they seem now to be suspended in the 
cl(*ar air: tliey arc ratlicr dim. The one over has not reappeared. 

’ At 1 li. 31 in. those three are still seen, but arc quite in tlic clear 

sky: the extremities of the fog at Ceuta and the Europa l*oint still 

continue: at the latter *it is thin; at the former place it is still thick and 

gray. 

At 1 h. 34 m. the three inverted ships still visible, but very dim. 

At 1 h. 33 m. they have disappeared, and nothing is no^v left but the 
brig at a. AVhat lias become of the two-inasted vessel which, at one 
oVlook, T saw- at A?' It has not bad time to get bidiiiul the land, and its 
masts W(‘rt‘ tlici.» high above tlu' horizon: was this A^essel beyond the 
horizon, and was it thus el(‘vate<l by refraction^ At all events, tin? 
three inverted vessels which four minutes since wc stnv elevated tAvo 
hundred feet or more in the sky, the originals cannot now be scon. The 
liorizon is pcidectly clear, and I have got the quarter-inast<*r to search it 
care Fully Avith a good glass, but neither of us can see anything hut the 
brig at b. 

I ought p(‘rhaps to add a f(‘Av AAords about the Avealher and Avinds. 
On the 12tli Till, it commenced blowing from the east, and, on the 13th, 
increased to a gale, in Avliicli all our squadron, exciqit the schooner, broke 
from one pr jioth thei.* ancliors: it lasted ten days, and then became 
moderate. About the first of this month the AAiiid changed, and for four 
da^s AAC ha<l strong AA'CSterly aattuIs: the last tAvo days have heiui very 
pleasant, Avith moderate hrhezes from the AA^est and south-Avest; thermo- 
meter at the Rock from ()3^ to 72*^- To-day, at 1 o’clock, 13 minutes 
1 *. M., the breeze changed suddenly from west to east-iiortli-t‘ast, at Avliich 
])oint it still continues. I have since ascertained tJiat tlie Fata Morgana 
>ATTe seen over the straits also during the forenoon. The mountains in 
Spain, find also some high ridges iq Africa, just senth of the straits, are 
covered with snow. The hot Avinds from the*d(‘S(‘rt crossing these latter, 
probably become surcharged with vapour, Avhich setjj.es ^rloAvn in the basin 
IxitAveen C^ipe de Gfitt and the straits, and thus forms the radius for the 
reflection Avliich avc have just been Avitnessing. This will account for at 
h'ast a part of the phenomena. 

An officer Iris just informed me, that four years ago, when lying in 
the Brandy Avine, at Al^esiras, he saw the same plienomenon around the 
ha 3 ^ It lasted about half an hour, and, during tliis time, the sliip’s 
rigging, and the clothing of the fpersons on deck, Avere covered with fine 
coliwehs: the AAund was thpn hlowdng from thp southward, lie tells me 
that he has |cen the same while lying in Hampton Roads, Virginia, at 
a time when the wdnd bad suddenly changed from the north-west to the 
noith-custAvafd. — (yilliiyan's^./owrw^/, No. (10.) 
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ON ROADS, RAILWAYS, O A UR I AGES, AND CANALS. 

A Treatise upon Elemental Locomotion^ and Interior Communication; 
by Alex. Gordon, Civil Engineer ^ &c. 3rd Kdit. 1830. 

The circulation of two large editions of this work renders it unneces.<iry 
for us to do more than to notice the Supplement which is attached to this 
new edition* It occupies 20 pages. The subjects of it are a further 
examination of the alleged superiority of Railroiids over Common Itoads; 
and the description of an instrument proposed by the author, for ascer- 
taining and recording the amount of traction, &c., required by any given 
road. This instrument does not appear to have been yet constructed, and 
the description being merely verbal, and very general, we are not sure 
that we discover any striking peculiarity in it. We regret that the author 
has not earned out his notions into practice, because we fully agree in all 
that he and otliers have said on the valae of a perfect instrument of the 
kind; and there is another reason why we think he ouf^nt to have done 
so, at least in diagrams, namely, that he may not be accused of pirating, 
in a greater or less degree, an instrument which has been for some time 
constructing by the Messrs; Bramah, for his friend !Mr. Macneill, at the 
order of the Commissioners of Woods and Forests. We suspect no im- 
proper motive in Mr. Gordon in the publication of his description, but if 
he will refer to p. 140 of our March number, he will find an extract of a 
letter from Mr. Macneill, in which the powers of his new instrument are 
described, and this remarkable statement: — “ 2'he spring rvill act in a 
diff'erent its vibrations will not be checked by a piston passing 

through a fluids and thcif will be all registered**! 

We shall say no more on this part of the supplement, except to 
observe, that with the accomplishments of draughtsman and Kthogniphcr, 
wdiich Mr. Gordon possesses, it would cost him but very litlle lo give that 
publicity to his design, which Mr. Macneill has promised for the instru- 
ment upon which he is engaged, and by this means remove the doubts 
w'liich so naturally arise in such cases of coincidence. 

The other subject of the supplement is, regarding him as a Civil 
Engineer, peculiarly Mr. Gordon's own. We believe that he now stands, 
professionally, alone, as the uncompromising advocate of the usual car- 
riage-roads (when m9>/le as they ought to be) versus railroads, even of the 
best construction. One oi two reputations, of great eminence in the 
engineering worlds had, till very lately, escaped the railroad-contagion, 
but the genius of that system has, in the present session of parliament, 
seduced them ; he has enlisted them into his ranks, and names that were 
quoted as familiarly as “ Cocker," when the merits of a canal or a road 
were impeached, and a professional defender thought necessary, are now 
displayed, not ignominously, perhaps, but certainly triumphantly, by the 

projectors, at the bottom of prospectuses headed “ Railroad from 

TO — as “ Acting Engineers," Consulting Engineers,” &c., &c. 

Fallen, fallen, fallen, 

From their high estate, 

in the opinion of Mr, Gordon, and all existing canal-compaities. 

* That is, from a former one made by Mr. Macneill, and purchased by tho 
PruBsiaii government. ^ 
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»It is certain that in this, as in all questions involving grent 
nmounts of property, &c., the statements of partisans should be carefully 
(‘xamined and sifted. This is not an act of great virtue or merit, so 
long as the questions arc subjects of* mere contemplation; hut when 
numberless individual interests, great risk of capital, &c., are actually 
mixed up with them, it requires no common fortitude to take a stand, 
and maintain *it against torrents of popular prejudice, the attacks of 
deeply-intercfited persons, and the desertion of estimable and intelligent 
colleagues. It is this singular position that Mr. Gordon now occupies 
witli regard to the railroad rage. lie took it ca'rly while others thought 
with him, and he maintains it now, when he is but “one, and alone"! 
Tliough he may call, uqheard by the thousands wlio are busy, scheming, 
and sharing, and transferring, — by the hundreds of thousands who are 
watching the hourly issue of new railroad propositions, and the daily 
fluctuations of railroad-shares, think there is quite enough in JMr. 
Gordon's statements and arguments, to demand dispassionate examination 
by the statesman, the political economist, the great carriers of merchan- 
dise and passengers, capitalists disposed tc» speculate, and, in a more remote 
d(‘gree, the publid generally. • 

JMr. (iordoii believes that he has demonstrated the truth of all of the 
following propositions : — “ That the first assertions of railway-engineers, 
as to the limited velocity of canal-conveyance, has been upset; — that, 
at'cording to the immutable laws of motion, the edge-railway can merely 
r(‘diioo .vwr/hcc resistance; — that all the reduction of surface-resistance 
wliich can l)e effected h}^ an edge-railway is not worth making, when the 
line is anywhere but on a dead level; — that surface-resistance can he 
rcdii(*ed by other moans; — that these other means would be more econo- 
mical, pcrmil of more traffic, |ind, consequently, furnish more toll-returns 
to the proprietors ; — that a system dangerous to the interests of the public, 
from its withdrawing repair from existing roads, from its being that 
of a monopoly, and unavoyiably attended with loss of life, could he 
obviated; — that the velocity of railway- travelling may he attained by other 
means, — means approved of by several of the most eminent engineers ; — 
that agriculturists might have conveyance much more for their interests 
than railways, from their exclusive nature, ever can be, and — that the 
forty millions of pounds proposed to be spent on raihvays, would prevent 
the supply of necessary funds for more approved systems of intercourse." 

These propositions are of immense importance ; and Mr. Gordon has 
evidently taken very considerable pains to acquire iSiforraation, both on 
the road and in the closet, concerning them. The facts he has accumulated 
he lays before his readers* accompanied by reference to his authorities, 
and his own conclusions. Up to the present hour he admits of no change 
in his opinions ; and almost the last sentence of his supplement is the 
repetition of his former affirmation, “that a short time will see the 
general edge i:ailway-system deprecated, as commercialjy, agriculturally, 
and politically hurtftll." If this firove to be true, what prodigious and 
expensive mischief is ignorance or knavery sjireading at the present 
moment, over countries that are considered the foremost in science and 
intelligence! 

- f . * 
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QUESTIONS FOR SOLUTION RELATING TO METEOROLOGY 
■ HYDROGRAPHY, AND THE ART OF NAVIGATION*. 

By M. Arago. 

I HAVE somewlicre road, that an individual was once lamenlii\i», in presence of 
O' Alembert, that the E^ticyclopaedia had acquired such a vast extent. You 
would have had much more reason for complaint, replied the philosopher, if we 
liad drawn up a w/r/afii’e Encyclopmdia (moaning thereby an Encyclopedia 
containing a mere indication, of things, with which w^e are unacquainted) ; for 
in that case a hundred folio volumes would not have been sufficient. 

This reply, I must admit, has hitherto appeared do me to have more point 
than ju.stice. It is true that the progress of human knowledge shows us daily 
how far our predecessoi-s were ignorant, and how far we in our turn will appear 
so to those coming after us ; but the greater number of important discoveries 
have taken place spontaneously, w’ithout having been foreseen or suspected by 
any one. Thus, to cite only two of three examples, D'Alembert’s ncyative 
Encyclopaedia could not have contviined the most remote allusion to that im- 
portant and prolific Viranch of nrodern physics, now known under the name of 
Galvanism, or, as it is more properly called. Voltaic FJectricify. The multi- 
plicity of ])lionomona, likewise, which are produced by the polarization oj' 
liyhty when viewed in relation to its rctlection. its ordinary refraction as w'cll as 
that depending on the action of cryslallizcd plates, would not even be indicated; 
and the same thing may be saiil of the theory of luminous ntterJcrcnceSy in 
which the singularity of the results is not less remarkable than their infinite 
variety * , , 

It must be admitted, however, that apart from those important; and rare dis- 
coveries which are made from time to time all of a sudden, or at least without 
any visible preparation, and give a new aspect “to certain^ (iepartments of 
science, there exist important and well-defined questions, which may be con- 
fidently recommended to the notice of observers. Having been recently called 
by the Academy, to draw up instructions regarding physical phenomena, with 
a view of being transmitted to the Commander of La honitey I soon perceived 
that the author of a negative Encyclopcedia, even when confining himself to 
what is distinct and definite, would have to indicate an infinitely greater 
number of blanks than I was at first inclined to believe. It likewise appeared 
to me that published Viotices in relatioi? to these were calculated to be of great 
utility, and that numerous well-informed persons having their time at their 
disposal, w'ould rcViciw? from them an impulse which would change them from 
passive contcmplators into a<^|^ive partisans of science. The readers of 4;he 
present work are now therefore acquainted with tll^ reasons which have led me 
to deviatg from the ordinary practice, and substitute in the room of some com- 
plete theory in astronomy, physics, or mechanics, ap article in which almost 
everything remains to be solved, since it relates either to what we know imper- 
fectly,"or to what we are entirely ignorant of. It will remain for them to 
decide whether questions so drawn up wijll lead to the advantages I ascribe to 
them, or whether the trial ^should be confined to this first attempt. It is right, 

* These Questions are part of thb instructions mentioned at p. VJ8 of our present 
volume, and wo are indebted for them to Jamkson’s Philosophical Journal^ No. XL.. 
18:iC. 



QUESTIONS FOK SOLlfTtON: DY M. Alt A GO. 32^ 

lio\l^ever, to inform them that the various questions successively proposed were 
originally, at least the greater part of them, designed for the ollicers of a ship 
(La Bonite)y commissioned to convey consular agents to Chili, Peru, and* the 
Philippines; I may add, that it was iiUcnded that the circumnavigation of 
this vessel should commence by the way of Cape Horn, and terminate by that 

o? the Cape of Good Hope. 

• • 

Meteorological Phenomena. — In meteorology it is requisite to submit 
to ma,king observations, which, at the time, are attended with no important 
'^•esuU. It is necessary to take care to provide for our successors terms of com- 
parison whicJi we ourselves want, and prepare for them the means of resolving 
a multitude ef important questions, on which it is not competent for us to enter, 
because the ancients possessed neither barometer nor thermometer. These 
considerations will suflicc to explain our reason for requesting, that, during the 
whole voyage of La Bonitey note should be tp.ken, both by day and nighty and 
from hour to houVy of the tcmperati*re of the air, of the temperature of the sur- 
face of the sea, and of the atmospheric pressure. They will likewise authorize 
us to hope that these observations will continue to bo made with the same zeal, 
of which an example has been given by the«ollicers of 1j TTranie, La Coquille^ 
I j Astrolabe, La t^hevrette, and IjC Loiret. -At^the same time, if unforeseen 
circiimstancesi require the omission of part of this labour, it would be desirable 
that the sacrifice should first be made of what is least essential. The details 
upon which we are about to enter, seem to us calculated, in such cases, to guide 
the selection to be made by the commander of the expedition. 

Observations designed to characterize the present state of the 
Globe in regard to Temperature. — ^Ilas the earth arrived at a permanent 
stale with res^iect to temperature? The solution of thiS important question 
seems to require only the direct comparison of the mean temperatures of the 
same place, taken at two distant periods. But when we take into account the 
effects produced by local circumstances, when we consider to what an extent 
the neighbourhood of a lake, of a forest, of a naked or wooded mountain, of a 
sandy plain, or one formed of ijieadows, may modify the temperature, everyone 
will perceive that such thermometrical data alone will not be sufficient ; that it 
is necessary, besides, to ascertain that between the j^eriods in question the 
country, and even the districts adjoining it, have undergone no important 
change in their physical aspect and in the nature of their cultivation. It is 
thus seen that the question becomes singularly comjdicated, and although 
numerals are adduced, with sufficient precision to^dmit of a definite estimate, 
they become mingled with vague suspicions, which continually throw a scrupu- 
lous mind into a state of suspense. ^ 

Is there, then, no means of solving the difficulty ? These means exist, 
and are by no means of a complicated nature, for we have only to observe the 
temperature in the open^a at a great distance from continents. Iff for this 
purpose, wc make choice of the equinoctial regions, it is not necessary that the 
Observations should be continued fora senes of years; the maxima tcgipera- 
tures observed in crossing the line on two or throe occasions will be quite suffi- 
cient. In the Atlantie^ the extreraes*of these temperatures, al hitherto deter- 
mined by numerous navigategs, are 80°.6 and of Fahr. Taking into 

account errors in graduation, every one willjgerceive, thaii^'with a good instru- 
ment, the uncertainty of a single observation of the maximum of temperature 
in the equatorial parts of th| Atlantic Ocean, cannot much surpass a degree, 
Vob. L 2 A 5 



330 


<aUESTIONS FOR SOLUTION: BY M. ARAGO. 


and that the constancy of the mean of four distinct determinations may be 
relied on to a small fraction of a depfree. Here, then, is a result easy to be 
obtained, directly connected with the calorific influences on which the tempera- 
ture of the earth depends, and as much separated as possible from the effects of 
local circumstances. It ought to form a meteorological gift, which every age 
shoulrl be anxious to bequeath to that which succeeds it. The officers of La 
lionite will certainly not neglect this part of their instructions. The excellent 
instruments with which they are furnished, warrants us to expect all that accu 
racy and precision which the present state of science demands. 

Of the Calorific Action of the Solar Rays viewed in their 

RELATION TO THE SITUATION OF PLACES ON THE GlOBE. — A nimated disCUS' 
sions have taken place among meteorologists regarding the calorific effects 
which the solar rays may produce by means of absorption in different countries. 
Some adduce the observations that have been made towards the arctic circle, 
from which this singular consequence scciifii’s to result, that the sun has a more 
powerful heat in high than in low latitudes. Others rcfi&se to admit this 
result, on the pretence that it is not proved. The observations made at the 
equator do not appear to them suffibiently numerous to be taken as one of the 
terms of comparison ; and it ki thfbught, besides, that these observations were 
made under unfavourable circumstances. This investigation might therefore 
be rocorameridcd to the officers of La Bonite To execute it successfully they 
would have need of two thermometers, the reservoirs of which, on the one hand, 
absorb the solar rays unequally, and, on the other, are not too sensible to tho 
cooling influences of currents of air. This double condition may easily be 
obtained, if, after having procured two thermometers in every respect alike, the 
bulb of one of them be covered to a certain thickness with white >yool, and that 
of the other with an equal quantity of black woof These two ir.s^rumonts, ex- 
posed to the sun, side by side, will never indicate the same degree ; that with 
the black covering will mount highest. The question, thereforp, wjll consiat in 
determining if the difference of the two indications is less at the equator than 
at Cape Horn, or at any other higher latitude *. 

It will bo easily understood that comparative observations of this nature 
ought to be made at equal altitudes of the sun, and during the most serene 
weal her. Slight differences of altitude, however, will not always impair the 
accuracy of the observations, if care be taken, under different latitudes, to 
determine according to what progression the difference of the two instruments 
increases fiom sun-ri4c till mid-day, ajod diminishes from the latter period till 
sun-set. Days on which tfie wind is very high ought to be altogether ex- 
cluded, whatever bo the state of the atmosphere in other respects. 

Another observation, somewhat analogous to that of the two thermometers 
differently covered, will consist in determining the maximum temperature 
which tj^e sun imparts to a dry soil in equinoctial countries. At Paris, in 
August 1826, during a serene state of the sky, we /bund that a thermometer 
lying horizontally, and having its bulb covered with one millimetre of very 
fine vegetable mould, stood 129°.2 Fahr. The same instrument, covered to 
double that depth' with river-sand, indicivted only U4®.8 Fahr. 

* There are other moads still more exact for resolving the problem to which the 
calorific action of tho solar rays given rise; but these depend oii instruments 
which were not to be found in the hands of our artists at the time of^ the departure of 
La BonitCy and therefore are not alluded to in the instructions of the Academy* 
W 0 will return to the consideration of them on apothci^ opportunity. 
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Experiments to bk made on the Radiation of the Sky.— The ex- 
periments which we are about to propose ought to give, all other things being 
equal, the degree of the atmosphere’s transparency. This transparency’ may 
be appreciated in a manner in some sort inverse and not less interesting, by 
observations oh nocturnal radiation, which are likewise rocommevided to the 
commander qf La Bonite. 

It has been known for half a century, that a thermometer placed under a 
clear sky, on the grass of a meadow, indicates 11®, 12^®, or even 14° Fahi-. 
less than a thermometer, in every respect similar, suspended in the air, at a 
few feet from the ground. But it is only a few years since an explanation of 
this phenomenon was given; for it was only in 1817 that Wells established 
the fact by means of important experiments, and in a thousand different 
ways, that this inequality of temperature is caused by the feeble radiating 
power of a clear sky. 

A screen placed between cet;|ain solid bodies and the sky prevents them 
from cooling, because the screen intercepts their radiating communications 
with the colder regions of the atmosphere. The clouds act in the same 
manner ; they take the place of the screen. But if we distinguish every 
vapour which infercepts the solar rays coming from above, or the calorific rays 
ascending from the earth towards the sky, by the name of a cloud, it cannot 
be said that the atmosphere is ever entirely free from them. The only differ- 
ence is their greater or less density. 

These differences, however slight they may be, may be indicated by the 
degree of cold to which solid bodies are reduced in the night; and this accom- 
panying peculiarity is worthy of observation, that the transparency measured 
in this manner, is the mean transparency of the entire firmament, and not 
that alone oS the circumscribed region which may be occupied by a single 
star. 

In order to make these experiments under the most favourable conditions, 
it is obvious that we must choose bodies which cool most by radiation. Accord- 
ing to the researches of Wells, swan-down is the substance that ought to be 
selected. A thermometer, Having its bulb surrounded with this down, should 
be placed on a table of painted wood supported by slender feet, in a situation 
where nothing intercepts the view to the horizon. A second thermometer, 
with the bulb naked, should be suspended in the air at some height above the 
ground. With regard to the latter, a screen will secure it from all radiation 
towards the sky. In England, Wells obtained a diff«rence of 15° Fahrenheit . 
between the indications of two thermometers pfbeed in the manner described. 
It would certainly be strange, if less important differepces^were to result from 
them in equinoctial countries, which have been so much praised for the purity 
of their atmosphere. It is doubtless unnecessary for us to demonstrate the 
utility that would attach to such experiments, if they were repeated on a 
very high mountain, sqch as Mowna-Roa, or Mowna-Kaah, in the* Sandwich 
Islands. • 

• 

Examination of an Anomaly which Atmosphei^ic Temperatures, 

TAKEN at different ELEVATIONS,* PRESENT IN THE NIGHT, WHEN THE SKY 
IS CALM and clear. — The *temperature of atmospheric strata diminishes in 
proportion as ihese strata become more elevated. There is only one exception 
to this rule, and that is observed in the night during a calm and clear state of 
the air. In these circumltanc^s, an increasing progression takes place, to a 

♦ * V 
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certain heijrht. According to the experiments of Pictet, to whom we owe the 
discovery of this anomaly, a thermometer then suspended in the air at two 
yards from the ground may indicate throughout the night from to 5^* Hihr. 
less than a thermometer similarly suspended in the air, but fifteen or sixtcbn 
yards higher. ^ 

If it bo recollected that solid bodies placed on the surface of the ground, 
I)ass by means of radiation under a clear sky, to a temperature much below 
that ol‘ the surrounding air, it will not be denied that this air must at length 
be affected, by means of contact, with the same coldness, and in a greater 
degree, according as it is hearer the earth. In this, therefore, we find a 
plausible explanation of the curious fact made known by the natural philo- 
sopher of Geneva. Our navigators will impart to it thq, character of a demon- 
strotion, if they repeat Pictet's experiment in the open sea, by comparing, 
during a clear and tranquil night, a thermometer placed on the deck with 
another attached to the mast-head. Not t^at the superficial stratum of the 
ocean does not experience the same etfects of nocturnal radiation, in the same 
manner as down, wool, grass, &c.; but after its temperature tias diminished, 
this bed of stratum is precipitated^ because its specific density has become 
greater than that of the inferior liquid beds. We are not, thorefore, to expect 
in this case, the enormous local colds observed by Wells in certain bodies 
placed on the surface of the earth, nor the anomalous coldness of the inferior 
air, which seems to be the consequence of them. Everything, indeed, leads to 
tlie belief, that the increasing progression of atmospheric temperature noticed 
on land, docs not exist in the open sea; and that there the thermometer on the 
(lock, and that at the summit of tlic mast, will indicate very nearly the same 
degree. The experiment, nevertheless, is not the less deserving of attention. 
Ill the estimation of a prudent natural philosopher, there is alwayp kn immenso 
distance between the result of a conjecture and that of an observation. 

Expeditious Method of determining Mean Temperatures in Equi- 
noctial Countries. — In our climates, the stratum of the earth which under- 
goes neither diurnal nor annual variation^ of temp’jraturc, is situated at a great 
distance from the surface of the ground. But such is not the case in equinoctial 
regions ; for, according to the observations of M. Boussingault, nothing more is 
necessary than merely to sink a thermometer to the depth of about one foot 
English, in order to make it indicate constantly the same degree, or very nearly so. 
Travellers, therefore, mpy determine very exactly the mean temperature of all 
the places they visit between tbe tropics,' either in plains or in mountains, by 
having the precaution to furnish themselves with a miner's piercer, with which 
it is easy, in a few minutes, to pierce a hole in the ground of the required 
depth. It will he found that the action of this instrument on rocks and on 
the soil, occasions a dcveloperacnt of heat, and the observer should always wait 
till that b6 entirely dissipated before he commence his experiments. It is 
likewise necessary that the air in the hole should not renewed during the 
whole time of their continuance. A soft substance, such as pasteboard, 
covered with a large stone, will form a sufficient preventive. The thermometer 
ought to have a string attached to it, bj means of which it may again be 
drawn up. ' 

The observations of M. Boussingault, of which we have availed ourselves, 
in order to recommend perforations to the trifling depth of a foot, as conduct- 
ing very expeditiously to the determination of meai^ temperatures in all inter- 
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tropical countries, have been made in sheltered places, in the ground, under 
Indian huts, ftnd under mere sheds. In these situations, the soil was sheltered 
from the direct warmth produced by absorption of the solar light, from nocturnal 
radiation, and infiltration of rains. Every one trying the experiment should 
place himself in similar circumstances, for there can be no doubt that in the 
ypen air, and in places remote from shelter, it would be necessary to penetrate 
to a much greater depth in the ground, in order to reach the bed possessing 
an equal temperature. ’ 

It is well known that the temperature of the* water in wells of moderate 
depth, also affords an easy and exact mode of ascertaining the mean tempera- 
ture of the surface, This method, therefore, must not be omitted among those 
recommended by the Academy. 

Observations vo be made on Thermal Springs.— -If it be the case, 
as everything leads us to believe, that the high temperatures of the springs 
called thermal^ arc solely the consequences of the depth from which they rise, 
it is natural to suppose that the warmest springs should be the least numerous. 
At the same time, is it not extraordinary, that none have hitherto been observed 
whose temperature has approached the boiling point within 3()® Fahr.*? If 
we are not deceived by some vague reports, the Philippine Islands, that of 
Luqon in particular, are likely to afford the? maans of elucidating this subject. 
There especially, as in many other places where thermal springs exist, the 
most interesting data that can bo collected, are such as tend to prove that the 
temperature of a very abundant spring varies, or docs not vary, with the lapse 
of ages; and in particular local observations, with a view to show the necessity 
of the fluid having a passage across the very deep-lying strata of the eartli. 

• We do not include in this category of thermal springs, the Geysers of Iceland, 
and other anaV^gous phenomeaji, which evidently depend on volcanoes at present in a 
state of acthity. The wannest lliornial spring, properly so called, witli which we aro 
acquainted, in ^uvergne, is 170° Fahrenheit. Sineo this article was 
written for^the^expedition ‘of La BonitCy MM. von Humboldt and Boussingault have 
given me, as the temperature of the spring Las Trincheras (Venezuela) in lUOO, I'lr)® 
Fahr., and in 182.3, 200° Fahr, This spring, according to them, has no direct con- 
nexion with any active volcano^ On the other hand, the Duhe of Ragusa writes me, 
that, at Broussa, at the foot of the Mount Olympus, he found the thermal bath, 
called by the Turks Chirurchiestj to be 183°'2 Fahr. It seems, therefore, that 170° 
Fahr. is the maximum temperature of European springs only. 


[To be continued, | 
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Precision in Scientific Terms, No. II. 

Horizontal-Level. — “In common language, the term level is tne same as^ 
horizontal ; and this may be taken as its true meaning when a small extent of 
surface is spoken ^of ; but it will be seen to have a very different meaning when 
applied to the surfaces of fluids of great extent, as the sea, or large lakes. 

The earth’s figure may be considered as spherical, for the slight deviation 
from this form may be disregarded in the present inquiry. Now the inequa- 
lities on the surface of the terrestrial part of the earth, insignificant though they 
be when compared with the whole mass of the earth, do ijot exist at all on the 
surface of stdl water, as on the surface of a calm sea. But it is known by 
obs'.Tvation that the surface of the sea is uniformly curved, and would, if con- 
tinued uninterruptedly in every direction, present a spherical surface. This is 
the observed fact, and the same conoiusion may be arrived at i^ the following 
manner ; 

Gravity at the earth’s surface is, a uniform force, and acts in a direction 
perpendicular to that surface ; that, is, in the direction of the ^flumb-line. It 
acts equally on all bodies at equal distances from the centre of the earth, and 
unequally on bodies at different distances, exerting a greater action on those 
at a less distance than on those at a greater. Hence, if the surface of still 
water have all its points at the same distance from the centre of the earth, 
every particle at its surface is equally acted on by gravity. But if any two 
points on its surface be at different distances from the centre, the particles at 
the points will be acted on unequally ; and the pressure at different points of 
the surface being unequal, the fluid will not be at rest. Hence jt is evident, 
that under the action of a force, such as gravity is known to be, a'^fluid mass 
must settle down into a spherical form, and the fluid wjll not be at lest until it 
is in this form; and this agrees with what was stated above, as^'thd observed 
fact. 

This spherical surface is called a level surfaces and if the whole globe were 
covered with water, there would have been but one surface, and therefore but 
one level. But the fact is, that there are many different surfaces ; and though 
theory shows they all ought to be, and observation shows that they all are, 
spherical surfaces, yet they are not concentric*, but are at very different 
^ distances from the centrpj 

This is expressed by saying that they’are all level surfaces, but not all on the 
same level ; and one level is said to* be above or below another level, according 
as it is at a greater or Ifiss ^istance from the centre of the earth.”— -Webster, 
Principles of Hydrostatics, 1835 . 

. Ashmolean Society — (Feb. 1836.) 

The number of Members of the Ashmolean SocipV Oxford was, in 
r F ebruary last 

Ordinary M^imbers, 212; Honprary Members, 11; Total, 223. 

* Tills cafinot be true, it is tlear from the previouc reasoning that they can have 
but one common centre, — that of the earth ; and, therefore, must be concentric. Tho 
author, by an inconceivable inadvertency for so accomplished a teache^ seems to have 
confounded concentric with equidistant.-^^o. 
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Prize Subjects, 1836. Institute of British Architects^ London, 

Medals are offered by the Institute of British Architects, for Essays on the 
following subjects: — 

1. “ On the Practical Application of the Theory of Sound in the Con- 

struction of Edifices, by which the Rules may be ascertained lor building 
Theatres, Churches, Halls, and other places for Public Meetings, in the man- 
ner most favoiftable for the transmission of Sound.” • 

2. “ On the Effect which would result to Architesture, in regard to Design 
and Arrangement, from the general Introduction of Iron in the Construction 
of Buildings.” 

' The Essa} s are to be delivered to the Institute on or before the noon of 
December 3 1st, of the present year. The Conditions, &c., may be obtained 
from the honorary secretaries at 43, King Street, Covent Garden. 

Neio mode of preserving Animal Substances, 

“Thk author of this discovery, Sig. (firolamo §egato, is already favourably known 
to the scientific wTorld, as the author and engraver of improved maps of Afiica 
and Morocco. Ardent in the pursuit of science, he traversed the deserts of 
Northern Africa^and by his researches, corrected and considerably advanced 
the knowledge of those regions^ It w’as whilS travelling in these parts that he 
received the first hint of this great discovery. In the path of one of those 
interesting phenomena ofthcAfrican deserts — a vortex ofsand,which his curiosity 
prompted him to trace, he, one day, discovered a carbonized substance, that 
upon closer investigation proved to have been originally animal matter, and to 
have been carbonized by the scorching heat of the sand. He afterwards dis- 
covered an entire human carcass, partly black, partly of a sooty hue, about a 
third less tkan the ordinary size of man, and all perfectly carbonized. It 
occurred to him that this accidental process of nature might be imitated by art 
to the perfejit preservation of ^nimal substances. To discover how occupied 
now his wlu)le«attention. At the end of some months devoted to this pursuit, 
the happy thought Hashed upon his mind, which was to lead him to the dis- 
covery of the desired secret.^ Compelled to return to Italy by a dangerous 
malady, brought on by nearly a week’s exposure to an unwholesome atmosphere 
in a pyramid of Abu-Sir, which he had entered for the purpose of extending 
his scientific researches, he was obliged to intermit for a time his favourite 
pursuit, but, after regaining his health, he again gave himself to it with 
renewed ardour ; and, after a short time, succeeded to the highest degree of 
his most sanguine expectations. , * 

The following are some of the results obtaineTl by the discovery. Entire 
animal bodies yield qs readily to the process as small portit>ns. They become 
hard, taking a consistence entirely stony. The skin, muscles, nerves, veins, 
blood, &c., all undergo this wonderful change ; and to etFect this, it is not 
necessary to remove any part of the viscera. The colour, forms, and general 
characters of the parts remain the same. Oftensive substances lose their smell. 
Putrefaction is checked at once. What is most wonderful of all is,^ that if the 
process be carried only to a giveri'^degree, the joints remain perfectly flexible. 
Skeletons even remain united by th^ir own natural ligamonts, which become 
solid although they retain their pliancy. Moisture and insects nc^ver injure 
them. Their volume diminisliesji little ; their weight remains almost the same. 
Hair conlinuef firm in its place, and retains its natural appearance. Birds 
and fishes lose neither their fathers, membranes, scales, nor colours. The 
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insect preserves its minutest appendage. The eyes in most animals sparkle 
as in life, and from their want of motion alone would you suppose vitality extinct. 

The following are some of the objects that have been subjected to the 
petrifying process, and are now exhibited in the studio of Sig. Segato. One 
of- the first of his experiments was performed upon ^ canary-bird iFringilla 
canaria, Lin.) It is still preserved unaltered, although it is now ten years 
since the experiment was performed ; and it has been submitted to the action 
of water and of insects. parrot iPsittacus OBstivuSy Lin.) retains its original 
brilliancy of plumage unimpaired. Eggs of the land-turtle, turtles, various 
tarantulce, a w'ater-snake, a toad, various kinds of fish, snails, and insects, are 
in a perfect state of preservation. To these are added various parts of the 
human body. A hand of a lady, who died of consumption, preserves the 
emaciation of the disease and of dejfth. Another of a man is flexible in the 
different phalangic articulations, and yet unalterable ; a foot with the nails 
perfectly fast ; a collection of all the intestines of a child, in their natural 
colours and forms, with the fecal matters unremoved ; the liver of a man who 
died from intemperance, dark and^ustrous like ebony ; an entire hum^n brain 
with its convolutions, of extreme hardness ; the skin of a woman’s breast 
naturally configured ; a pate of a girl, perfectly flexible, from which the hair 
hangs in curls ; the head of ,an .infant, partly destroyed aifd discoloured by 
putrefaction. There is also in the cabinet of Sig. Segato, a table constructed 
as follows : a spheroidal surface of wood contains a parallelogram, composed of 
214 pieces, regularly arranged. These to the eye appear like the most beau- 
tiful pietre dure that have been produced by nature. Their various colours, 
polish, and splendour, and their surprising hardness, would leave no doubt of 
their stony character. The sharpest file, with difficulty, makes an impression 
on any of them, som^ it does not attack at all. These pieces are all portions of 
the human body, hardened by this new process ; as the heart, Hver, pancreas, 
spleen, tongue, brain, arteries, &c., &c., all resembling the most highly 
polished precious marbles. An entire body ha^ not yet been tried, principally 
on account of the limited resources of Sig. Segato, although the expense 
would be about one-tenth only of that of embalming by the ordinary process. 

Great advantages to science, especially t(5 natural history ’ and human 
anatomy, are expected to result from this discovery ; and it is even confidently 
believed, that the remains of friends, of men of science and of worth, may be 
preserved for ages in the exact form and appearance in which the hand of 
death found them, with nothing offensive or repulsive about them. 

As vouchers for thfl accuracy of the statements, the certificates of many of 
the most distinguished physicians, prof&ssors, and men of science in Florence, 

, where Sig, Segal/) reside^j are appended. Among them it is sufficient to 
mention the names of ^ig. Betti, professor of Physiology } Sig. Zannetti, pro- 
fessor of Human Anatomy ; and Dr, Gazzeri, professor of Chemistry. Day, 
From a pamphlet published in Florence Obt^he Summer of 1835.^Silliman's 
JoMrwa/, 14o. LX.. 1836. 

r 

Remarkable Sealing-Wax used by the Or and Vizier, 

DurinU an audience of the British AmbassStdor, attended by his suite, at the 
Turkish court, it was observed that “ the vizier sent a sealed paper wrapped in 
muslin, by a messenger, to j[;he sultan. In sealing this letter with red wax, he 
used no candle, or any other process that I cqplci see, to dissolve it, so as to 
make it susceptible of an itnpression, though he impressed a s^al^ upon it."--* 
Walsh, Residence at Constantinople, Londoni 1836^ 
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* • Railroad between Brussels and Antwerp, 

Thk execution of the Railroad betvi^ecii Brussels and Antwerp was divided 
into two sections ; the first reaching from Brussels to Malines, a distance^ by 
the rails, of 13^ English, miles ; and the second, from Malines to Antwerp, 
miles. The Brussels and Malines Line has been completed, and traversed 
regularly by carriages for some time. The Malines and Ant^^erp Line has 
been recently completed, and on the 4th ult. was ot>ened at Antwerp, in the 
presence of the king, queen, and court of Belgium, with great ceremony. The 
design, proposed advantages, and important consequences, of the undertaking, 
were pointed out in an address to the king, delivered by M. Rogier, the 
governor of Antwerp, to whom Belgium is principally indebted for the first 
impulse on the subject. ‘He described it as the means by which Belgium is 
to be rendered by land what England and Holland are by sea, — a carrier of 
general commerce. “ Antwerp is now but an hour from Brussels ; the Rail- 
road is a link of that immense chai'A which, in a little time, will connect every 
state. In six or seven hours we may then enter Paris; in sixteen, Berlin; in 
sixty, Petersburgh. Upon a railroad, the tour of the world might be made in 
six weeks.” ^ • 

The country through whi^ih this Belgian Une runs, presents, as might 
be expected, none of the usual causes of extra expense ; no extensive viaducts, 
large bridges, or tunnels, were necessary. The clivities were extremely 
moderate ; on the Brussels section, the greatest difference of level between 
any two points of the road is but thirty-two feet; on the Antwerp section, 
thirty-six feet. The Engineers were Messrs. Simmons and De Ridders, whoso 
talents and exertions are spoken ‘of as eminent and successful. The total 
cost of the whole line, exclusive of locomoteurs and wagons, was 3,200,000 fr. 
=128,000/.,. 01 about 4500/. per mile. • 

Six jouj^neys per day are now made from Brussels to Antwerp, and 
jice versdj between half-past 6 A. M. and half-past 6 P. M. The trains start 
simultaneously at Brussels and Antwerp, and meet at Malines. The whole 
length, including stoppages, is stated to be run in an hour and a half, and the 
average velocity to be twenty-two miles per hour. There are four kinds of 
carriages for passengers in each train. The Berlines at 3i francs — about 3s. ; 
iho Diligences at 3fr. — 25. 6g/. ; the Char-a-bancs (covered), 2 fr.— 15. lOc/.; 
and open wagons at 1 fr. 20 cents.— 15. 2</. This means of reaching Brussels 
six times a day in an hour and a half, will give Antwerp an important advan- 
tage over the other steamer sea-ports. .Two of the locoAoteurs, the Stephenson, 
and another, were built in England, the othqr tw^, ha Be/^eand V Anversoise, 
one of 1 0, and the other of 20 horse-power, were constructed by Mr. Cockerillr 
in Belgium, at Seraing. 

When the whole system of Railroad, now contemplated in Belgium, 
is completed, and which is^ sanguinely looked for by the end of 1830, 
Malines will be the centre from which four most important Railroads 
will radiate, mz,, those »f Brussels, Liege, Antwerp, and Ghent. Nothing 
will then be wanting tn^ crown the undertaking with abundant success but 
that amelioration of the duties which. M. Rogier entreated of the king, — that 
liberal system, of Transit and Bond, by which njerchandise, as well as pas- 
sengers, may traverse "the kingdom, from the sea to the Continent, and 
vice versd, with scarcely any evidence of its hating changed elements or 
country. 
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Observed Effects of the late Eclipse on Atmospheric Temperature and i-he 
Heat of the Solar Rat/s. 

T^k spot selected by some observers of the eclipse, on the 45th ult., was the 
summit of Shooter's Hill* about si^x miles from London, near Woolwich, in 
Kent: latitude 51° 28' n., longitude in time 15 sec. e.^ by the Ordnance survey. 

A Thermometer (marked A in the following table) was fully exposed td the 
sun’s rays, be, fore the commencement of the eclipse ; another* (B) was placed 
in the shade. Gunpowder was also exposed to the solar rays, concentrated by 
a lens, and the times observed that were required to intlame it. 

The times, observations, &c., are arranged in the following table ; — 



Grt'enwich 





GnnjKJUfl -r 


mean lime. 


Thermometers. 


ill (tamed in 


h. min sec. Stage of the Ecliriso A 



B 

mill. se.-. 

1 


• - 92“ 

- 

- ' 

61“ - 

- 0 3 

2 

T ri Commencement, observed 

1. ol by 2 persons 





3 

IT. 25 00 - - - 

- 82“ 

- 

> 

63“ 


4 

__ 4.5 00 - - - 

- 72®' 

- 

- 

60“ 


5 

__ 54 00 - 

... 


. 

*■ 

. 0 12 

G 

III. 7 00 - 

— 1,5 00 - 

- 68“ 

- 

. 

59“ 

f (lid not 

7 


* 


4 

jiiiilaine 

8 

.^fMifhlle, greatsst dbscu- 
ration 

• 




9 

— 16 00 - 

- 65“ 

. 

. 

58“ 




(64“, 

Oroatesfc den res- 

1 


10 

— 25 00 - 

/ Sion 2«“, 

, stationary 

j .58“ 




( about 5 

minutes 


11 

— 33 30 - 

- 

- 

- 

J 574®, Greatest 
\ tlt‘pression3A“ 

12 

— 37 00 - 

- 65“ 


- 

58“ 


13 

— . 39 00 - • - 

... 


' - 

- • 

3 '30 

14 

— 45 00 - 

. . » - 


. 

■* t 

0 15 

15 

— 47 00 - 

. 68“ 


. 

,58“ 


16 

— 50 00 - 

- 70“ 


n. 

584“ *’ 

. 0 11 

17 

— 55 00 - 

- 73“ 


. 

69“* » 


18 

IV. 16 00 - 

- 75“ 


. 

59“ 


19 

— 39 05^ observed by 4 per-1 

I sons " — * I 


t - • 

60“ - 

- 0 03 


About the middle of the eclipse, the light assumed a very faint hue, simi- 
lar to that of very early morning or late evening. The diminution of tempera- 
ture at this time gave to the human frame a sensation of evening chilliness, 
to such a degree that the garden-flowers, around the lawn at the place of obser- 
vation, appeared closiA'g, as if for the ^ight. The poultry commenced retiring 
as early as six minutes pa^t three, and at the time of greatest obscuration, 
. nine hens and a cock,, being the whole of the family, had gone to roost. 

Appulses of the moon's limb to several of the numerous spots on the solar 
disk were also observed. 

Additional Remarks on the 'EcUpse qf the Sun ondhe \bth of May ^ 1836, 
by our Meteorolo^cal Correspondent, Blatkheath-hill, Kent, 

The day very fine, and nearly cloudless ; a strong-'^haze, occasioned by the 
London smoke, to the westward j ;he »*barometer about 30.60, and nearly 
stationary, only the diurnal falling perceptildo^ viz, about .X)3. Tlie thermo* 
at tho commencement of the Eclipse, — 

In the sun - - - - - . - 81® 

In the shade - . 67 «» 

j ^ 
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And at tlie greatest obscuration, (or a little after,) 

In the shade it had fallen to 62® 

In the si^ to - - 66® 

And the Radiator on the ground ta - - - - 59’“ 

yhe dew- point, by DanielVs Hygrometer, marked twelve at the com- 
mencement, and only seven at the time of the greatest darkness, or, to bo 
plainer, the point of deposition was as high as 57®. * 

The sky, when clear and free from haze, assumed a much deeper blue, 
and the gloom was very considerable. The foliage of the trees appeared 
tinged with orange colour. The planet Venus was seed, about three o'clock, with 
th6 naked eye. There was a little wind from the N.E., but just after the 
middle of the Eclipse it suddenly changed to the S. and S.E., blowing fresh 
and cold as to sense ; after sunset, it gradually got back to N.E. Towards 
evening I looked out for Venus, and about a quarter of an hour before sunset 
estimated her brightness to be the same as during the middle of the Eclipse, 
from which it may be inferred, that daylight was diminished to nearly sun- 
setting. At the time of the greatest darkness, the birds appeared agitated, 
and among domestic fowls there were evident^ signs of alarm, the cocks filling 
the air with their continued crowing. 

A IVord or two about the Refractor, lately put up at the Royal Observatory « 
at Bogenhamen, near Munich, 

Lin a Letter from a Correspondent, dated 10th May, 1830.] 

“ Towards the close of last Autumn Jhe principal arrangements connected with 
Ihe budding destined for the^reception of the Great Refractor were completed, 
the instrument w'as therefore put up, with all due care, some three months or 
so since. 

But befor^sjjeaking of the instrument, it may be as well to state that the 
building in wfiich it stands diflFers very materially in its construction from any 
that till now have been built for this purpose. In place of the usual rotatory 
dome, provided with sliding shatters, it is furnished with a square roof, run- 
ning 90 easily on wheels, that a very moderate force, applied by means of a 
winch, removes it entirely away from the telescope. The instrument is thus, 
as it were, erected in the open air. This advantage, by which all currents 
arising from the inequality of internal and external temperature, are naturally 
done away with, combined with the economy attending* its construction, are 
the chief reasons which brought about thb introduction of a plan which (as fur 
at least as the limited experience of a few months allows one to decide) 
answers its purpose most effectually. * 

The dimensions of the Refractor, are, in English measure,— Aperture, 
iri90 inches; focal length, 15*987 feet. 

The highest power which has yet been applied to it is 1200. In a late 
Number of tlie Asironomil^che Nachrichten, Professor Struve gives an account 
of its powers compared with the Dorpat Refractor, the only instnpnent 
executed in all its details by Fraunhofer with which a comparison can be 
instituted. Professor Struve brought with him hither, fmm Dorpat, the 
tablets that he employed as test^jects for his Refractor, in order to subject 
the Bogenhausei^ instrument to a similar trial. The result of his examination 
was not only that the latter showed all the dots and lines which the former 
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exhibited, but that it gave the more minute details of these objects, with even 
greater distinctness. 

After a careful examination, Professor Struve gives Jiis opinion of the 
instrument in the following words : — “ The Bogenhausen Refractor is con- 
ceived and executed in the true spirit of Fraunhofer, inasmuch as it combines 
the two chief requisites, the greatest distinctness, and a perfectly colo^irless 
image.” 

Indeedl its powers appear to exceed those of Sir J. F. Herschcl’s Re 
fleeter, for the objects which that astronomer cites as difficult to make out, are 
sliown by it with the greatest readiness ; for instance, the small double star 
near jS Equulei, or the minute companion of a® Cancri. The position and 
distance of this latter star have long been determined by this Refractor ; the 
Reflector could not do as much ; but then it is fajr to state that this may be 
owing to the mirror being “ much tarnished.” 

The Dorpat Refractor was originally furnished with no power above 700 ; 
but as, lately, eye-pieces as high as 100,0 have been adapted to it with success, 
it may perhaps be found that the instrument lately ereejed here will bear a 
much higher power than that mentioned above as the extent of its present 
range. Indeed, when it is mevtioned that 1200 may, under favourable cir- 
cumstances, be used for Saturn, it can hardly be doubted that a higher power 
may be applied to stars. Two object-glasses of similar aperture and focal 
length, and in every respect equally perfect, were made here at the same 
time for this Refractor. The remaining one is yet for sale at the Optical 
Institute, and the price demanded for it is said to be 10,000 florins, that is to 
say, about 800 guineas. Is it not very desirable it should find its way to 
England ? The Optical Institute has n^w in hand Refractors of much larger 
dimensions than ttiis. It will not be long before one is completed of 15i‘ 789, 
and another of, it is said, even 14*921 inches aperture.” n. 

Bequest to “ Ingeniom M^n and Women,*' « 

* 

“ John Scott, chemist, late of Edinburgh, by his will, mad6 in* the year 1816, 
bequeathed the sum of four thousand dollars in the funded 3 per cent, stock 
of the United States, to the corporation of the city of Philadelphia, directing 
that the interest and dividend to become receivable thereon, should be laid out 
in premiums, to be distributed among ingenious men and women, who make 
useful inventions, but no such premium to exceed twenty dollars*, and that 
therewith shall be given a copper medal, with this inscription, * To the most 
deserving.’ ” 

Such are the terms in. which thfs liberal Scotchman devoted about £530. 
for ever, to the ^tension and improvement of the useful arts. 

The patronage Which the distribution of money so appropriated would con- 
fer, has, by a most honourable act of self-denial on the part of the corporation of 
the city of Philadelphia, been delegated to the Franklin Institute of the State 
of Penitsylvania for the Promotion of the Mechanic Arts, a scientific and 
meritorious institution, of vigorous growth, in the sdime city. 

yfo regret to be obliged to remark, that the first move of the Institute in 

matter is not conceived, either in the cosmopolitan spirit of the foreigner to 
their shores who made the bequest,' noi^ in that disinterested sentiment which 
actuated the corporation.' The Institute has {)ublished the particulars of the 
legacy, and of the conditions which arc to regulate the c^stribution of the 

• About £4. 10#- 
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premiums, “for the information of the ingenious throughout the United 
States f" 

This selfishness of patriotism had no dwelling in the heart of the Edin- 
burgh chemist, he* drew no petty circle of privilege round the United States', 
nor round any particular state, kingdom, nor empire, nor even as a “ lord of 
the (yeation,” round his own sex; his remarkable phrase is “to ingenious 
MEN AND WOMEN,” and we do an act of duty to the memory of this benefactor 
to the useful arts and to his species, and to the vast scattered roily of the 
ingenious whom he intended to stimulate and reward, by adding a rider to the 
programme of the Franklin Institute, and sending it out as extensively as our 
means can accomplish, to announce this bequest *“ to ingenious men and 
women,” wherever they may exist, or of whatever colour they may be tinted. 
We shall, to further this extension, adopt a very useful plan, well known and 
frequently practised among our Trans- Atlantic brethren. We invite the editors 
of every periodical whatever — magazine, journal, or newspaper, in every country 
and language, to print gratuitously and display conspicuously, the paragraph 
containing Mr. Scqjtt’s legacy, in onfer that it may have the greatest possible 
circulation, and be known among all who may have the right to become can- 
didates. The number of these we estimate git about 740 millions, instead of 
twelve millions, — the population of the United States; and to be spread over a 
surface of above 37 millions of geographical squard miles, instead of less than 
two millions, the area to which the Franklin Institute confine their information. 

Science assisted by the State, No. II. 

We noticed, p. 68 of the present volume, an instance in which some scientific 
inquiries were facilitated by the Frbnch minister, and urged the important 
services which could be rendered to Science by governmenfts and other public 
bodies, if they*would take advantage of the means within their reach. 

We are h»ppy to record anotjier case; in this, the United States’ govern- 
ment has distinguished itself, by requesting of the Franklin Institute of 
Pennsylvania for the Promotion of the Mechanic Arts, the designing and con- 
ducting of a series of experiments, the object of which should be “ to test the 
truth or falsity of the various causes assigned for the explosions of Steam- 
boilers, with a view to the remedies either proposed, or which may be conse- 
quent upon the result of the investigation.” 

A more important inquiry could scarcely be suggesced on the present 
vei 7 extensive, and still most rapidly extending, use of Steam-boilers. This 
request of the United States’ government, has, we j)resume, been accompanied 
by a suitable grant of funds, as the Institute Ixis proceeded “ to provide for the 
experiments an apparatus of such dimensions, as to furnjsh T-esults applicable 
to practice.” But we think this important fact about the funds should not have 
been left to conjecture, in justice to the government, or to the Hon. S. D. 
Ingham, late Secretary of the Treasury Department, who has the high merit 
of being the originator of ttie investigation. It would, also, be instructive to 
know at what expense (thotigh no sura, properly expended, could be too large), 
such inquiries can be conducted. * 

The Institute have completed the mvestigation of no* less than twelve 
queries relating to the subject, ^nd are publishing iheir report in successive 
numbers of their Journal. When this is completed, we shall lay an analysis of 
it, at least, before our readers. 
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Locomoteurs on Common Roads 

“Mr. Goldsworthy Gurney has now contracted with wealthy and influential 
parties to build Steam-carriages for the road between Plymouth and Devon- 
port ; these parties have entered upon the speculation with a view to extend, 
hereafter, their operations on a much longer line."— r-Gordon, Treatise on Ele- 
mental Locomotion. May, 1836. 

' Railroad Acts^ present Session, (May 25th incl.) 

Thk following Railroad Bills, in addition to No. 1 (see p. 275), received the 
royal assent on May 19th; — 2. Arbroath and Forfar; 3. Great Western Rail- 
way Act Amendment; 4. Birmingham and Derby; 5. Ulster; 6. Dundee and 
Arbroath; 7. Bristol and Exeter; 8. Aylesbury ; and, 9. Bolton and Leigh, on 
May 20th. 

Patent Law Grievance. No. Ill, 

The penalties inflicted on the inventive ^genius of Britain during the present 
year, up to the 2rith ult., in the shape of government stamps and fees on patents, 
amount to more than £17,000 ! 

N.B. This sum has been p^id m ready money, on taking the first steps, 
and as many of tl\e inventors are poor men (operatives), < and a great many 
others of them persons to whom it would bef very inconvenient to pay at least 
-£ 100. down, they have been obliged to go into debt, or mortgage or dispose of 
their inventions, either wholly or in part, &c. 

Hope Deferred. 

Ve mentioned, p. 213, that Mr. Mackinnon had given notice in the House of 
Commons, on the 21st of March, that he should move for a Committee on the 
amelioration of the Patent Law on the 21st of April; from .the 21st of April 
he deferred it until the 1 9th of May; from the 19lli of May lie'has deferred it 
until the 14th of June! ' ** 
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N. n — Thr first D.ite annrxpfl to pach Patent, is that on whic-Ii it wsts sealed and granted, the ne'-ond, 

that on or before whith the Specification min^ be delivered and eiiiol'ed The abbreviation Fm. 

Comm., signifies th.it the iii\ciif.un, &c., is " a conimiinii atiuu liuni a luieigner residing abroad.'* 


GRANTS. 


APRIL contd. 

101. William Preston, Suunysidc, Lane., 
Opel-ative Calico-printer ; for im* 
provements in printing of calico and 
other fabrics. Apr. 28. — Oct. 28. 

102. .^HN Burns Smith, Salford, Lane., 
Ootton-spinne^ ; for improvementB 
in the machinery for roving, spin- 
ning, and twisting cotton and other 
fibrous substances. Apr. 30. — Oct. 
30. 

Total, April... 23. 


103. .John Whiting, Rodney-buildinge, 
New Kent-road, Surr., M.D. ; for 
improvebicnts in preparing certain 
farinadeous food. May 3. — Nov. 3. 

104. John Macnkill, Parliaraent-st., 

Middx., Civil-engineer for improve- 
ments in making or mending turn- 
pike or common roads. Hay 3.— 
Nov. ,3. , 

105. Henry Sharpk, Broad-st. -buildings, 
Lend,, Merchant; for improvemento 
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In sawing w'OfXl and other materials. ments in machinery for malting lace 

May 30. — Nov. 3. Fw. Comnu commonly ciilled omameiit<^d hobbiii- 

100. Win.iAM Sneath, Ison-Grccn, iVo//., iiet-Iace. May 11. — Nov. 11. 

Laco-makcr; for improvements in 118. Rich AKD Wilson, Blyth Sheds, A^or- 
niHcdiiiiery, by aid of whicb, thread- * thumb. ^ Builder; for improvements 
work ornaments of certhiii kinds can in making fire-places, slabs, columns, 

•l)(* formed in net or lace made by monuments, and cornices, such as 

bobbin-net jnacliincry. May 3. — have heretofore been made of marble. 

Nov. 3. May 12. — Nov. 12. * 

107. William Augustus Howell, Rama- Thomas •Orahame, of Nantes, 

gate, Kent^ Smith and Ironmonger ; France, but now of Suflblk-st., Pall 

lor improfveiucnta in the construction Mall, Middx. ^ Gent. ; for improve- 

of springs for doois. May 3. — Nov. 3. ments in passing boats and other 

108. Thomas Hevry Russei.l, Took’s- bodies from one level to another, 

court, Land. Tube-maker ; for ini- May 13. — Nov. 13. 

provements in makiiiif welded iron- 120. John Ashdowne, Tunbridge, Kent., 
iiibt's. May 3. — N(.>v. 3. Gent. ; for irnprovemeiita in appa- 

100. Kumund Pontifex, Shoe-lane, Land., ratiis to be added to wheels to facili- 

Copporsinith ; for an improvement tate the draft of carriages on turn- 

in making and refining sugar. Majf pike and common roads. May 13.— 

5. — Nov. 5. For. Comm. Nov. 13. 

1 10. Joseph Banister, Colchester, 121. Wheatley Kirk, Commereinl-st., 

Watch-maker; for improvements in Leeds, ForA:, Music-seller and maim- 

watches and ^tlier time-keepers. facturer of Pian<)-fortes, for im- 

INlay 7* — jNov. 7* • provements in piano-fortes. May 14. 

111. John Rlvey, Canterbury, Kent, — Nov. 14. 

Millwright; for iiuprovi'iiicnts in 122. .Joseph Whitworth, Manchester^t;^ 
steam-engines. May 7- — Nov, 7. X<mc., Engineer ; for improvements 

1 12. Matthew Haivthornthw'aite, Ken- in machinery for spimiing and dou- 

dal, Westm., Weaver; for a new bling cotton wool ami other fibrous 

inode of producing certain patterns substances. May 17* — Nov, 17. 

in certain woven goods. May 7. — 123. David Fisher, Wolverhampton, 

Nov. 7. * Mechanic; for ail improvement 

113. 'Fhomas Taylor, Banlmry, Ox/., in steam-engine t. May 17. — Nov. 17. 

Sadtlicr ^11(1 JIurncss-makor ; for ,124. Henry Walker Wood, No. 23, 
improvements in saddles for riding. A ustin-friars, Lond,, Merchant; for 

May 7. — Kov. 7* • improvements in certain locomotive 

114. Luke TIhhkifi’, No. 20, Paternoster- apparatus. May 17. — Nov. 17. 

row, Lond.; for improvcnients in 125. James Brown, Esk Mills, Penny- 
horso collars. May 9. — Nov, 9. For. cuick, R., Paper-maker; for im- 

(.'ojtnn. » provements in ai>paratus for making 

115. John Hague, Cable-st., Wellclose- paper. May 18. — Nov. 18. 

sq., ALV/</a’., Engineer; for an iiiveii- 126. Thomas Beck, Little Stoneham, 
tlou for raising water by the appli- Gent. ; for improved apparatus 

cation and arrangement of a well- for obtaining power and motion to be 

known pow«*r from mines, excava- used as a nieelianieal agent generally, 

turns, holds of ships or vessels, and which he intends to denominate Rotas 

other places where w%ater may be , Vivto. Maj^lB. — Nov. 18. 
deposited or accumulated whether 127. IhERRA Barthelemy Guinibert De- 
from accidental or natural causes, bac, Brixton, Surjr., Civil-engineer; 

and also applying such power to, and for improvements in railways. May * 

in giving motion to, certain machinery. 1 8. — N ov. 1 8. 

May 9. — .July 9. 128. Henry Elkington, Birmingham, 

110. Richard Waddington, and John Warw., Gent.; for an improved 

Hardman, Bradford, York., Iron- rotary stCom-enginc. May 23. — 

founders; for an imptftived mcthocT Nov. 23, 

of making and constructing wheels 129, William Watson, Leeds, York., 
for railway carriagos. May 10, — Dyer ; for an improvement ii> dying 

Nov. 10. hats, by the application of certain 

117. ttiCHARD Birkin, Basford, Nott*, * chemical matters hever before applied 
Laice-inaiiiifacturer ; for ijnprove- to that jjturpose. May^4.— Nov. 24* 
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BTAOAZINE OF POPULAR SCIENCE. 

JOUIINAL OF THE USEFUL ARTS. 


RECENT RESEARCHES o!n UGIIT. 

Few branches, of soietlce have undergone it more entire rcnovfition of lute 
years, than that whicli relates to the phenomena presented Isy the subtile 
anil myslerioiis agent, liglit, and the theoretical views by which those phe- 
nomena may he exjdained. 

It is a somewhat remarkable feature in the history of physical optics, 
that the most complicated appearances which experiment exhibits, arc, in 
many instances, among tliosc which are 4:he most perfectly understood, and 
explained on ni^ithcmatical principles; whilst some of the simplest kind, 
and which arc everywliere familiar to us, arc among the number of those 
which have long remained without illustration; and, even now, lifFlV-"*" 
scarce!}’' received any complete elucidation. There are fc^v parts of the 
subject in reference to which the above remark has been more strikingly 
exemplified, than the phenomena and theory of prismatic dispersion. 

In attempting a popular «skctch of the most important points of 
recent investigation collected with this curious branch of science, we 
shall find ^t" necessary to offer a, few preliminary illustrations of the 
nature of jgrismatic dispersion; especially, as it is a point on wdiich, even 
among scientific men, very vague and imperfect conceptions have often 
prevailed. 

REFRACTION AND DISPERSION. 

The ancients succeeded in perfectly tracing the law and consecpiencrs 
of the rejlcction of light; the law, indeed, was so simple, (viz., that tlie 
angle of reflection is always equal to that of incidence,) that to the mathe- 
maticians of antiquity, it held out an inviting fieljJ for the application of ^ 
geometrical skill; which was early Employ edjbr tracing a variety of theo- 
rems resulting from that law, and whcil the first phj^sical principle wa^s ' 
established, the whole of “ Catoptrics," ^vas little ftiore than a continued 
exercise of geometrical deduction from them. Not so Avith “ Dioptrics," 
or the investigation of the course and properties of transmiiied light. It 
was long, in this case, before the;vcry first principle was disco'fcred. 

That a ray of light, entering obliquely out of a rare medium, as air, 
into a dense medium, as glass, or water, bounded by^ a plane, surface, 
deviates from its previous rectilinear course, and takes a ncAv, lijit still 
rectilinear, path within the neiv medium, was observed as the funda- 
mental fact of dioptrics, Icmg befoye any theofy was imagined, by which 
it could he j^counted for. JVhnf particular direction it w'ould take under 
particufo^r circumstances was also a subject of ’inquiry : and it A^as early 
observed, that if a perp^dioiilaiv to the Surface be imagined drawn at the 

VoL. 1. *2B 6 
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point where the ray falls upon it,' its course will still continue in tiro same 
plane, hut its deviation in direction will he of such a kind that h; faLs 
jieaver io the perpend'tcvlar than it did before. 

In‘the annexed sketch the ray r, falls 
upon the plane surface* of the dense medium 
and take^^ new course t\ nearer to 
the perpendicular p, that is, fohning a less 
angle <p' with it, than that which it formed 
before, C>. Observers for a long time could 
not discover anything in the way of a more 
precise relation, or law, than this. -At 
length, however, upon* the comparison of a 
number of observations, it appeared that the 
new angle (which is called the angle of 
refraction, (p is called the angle of in<‘i- 
dence,) always bears a certain relation in 
magnitude to and that its actual amount 
varies veiy considerably in different substances. In any one medium the 
angles arc not simphj proporlioncil one to the other, hut bear a somewhat 
more complex relation, which is expressed by the trigonometrical law that 
sines are in a constant ratio. This law was discovered by 8noll, 
(1019,) and is the foundation of optics. The absolute value of the 
constant ratio is different for different media, and is called “ the refrac- 
tive index” of the medium. When the ray of light arrives at the second 
surface of the medium, precisely the same thing takes place in reverse 
order. Thus, if thcr surfaces be inclined to one another, the ray will 
undergo a new deviation at the second surface, which may’ a¥;gmciit its 
entire deviation from its original course. Thjs will be evident J)y looking 

at the course of isluch a raydraiiccd in the 
annexed figure 2, where the successive 
angles are i^jiarked (p p' p" p"* and m is 
a dense transparent medium surrounded 
by air. Now this medium tw, with in- 
clined surfaces as here represented, ob- 
viously forms a portion of a triangular 
prism, and tlie deviation which a ray 
undergoes is thus magnified by its pas- 
sage through tw'o inclined sui-faces, so 
that by this means we have the best 
experimental method of measuring the 
effect df refraction in different media. 

Bujt it w^as soon found, especially by 
this last mode of observation, that besides 
deviation another phenomenon is pro- 
. ^ duced : viz., colour ; that is to say, that 

if a ray of ordinary white light enter a dense medium, it is separated 
in^ certain component pafts, which give sensations of different colours : 
this is the case in. a very small, indeed quite insensible degree, at one 
refractioii, but in two at inclined surfaces, as in fig. 2, it becomes per- 
fectly conspicuous. The progress of the effect ^s represented in fig. 3, 
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Mhfere a very, slight separation of the ray into component parts at tlie 
first surface, throws them at different angles on the second, and thus each is 
then still more deviated, but each by tlie same 
invariable law, and to' a constant amount j^ecii- 
liar to itself, 9V is the fvhitc light incident, r the 
red, V the violet, and g the ^rcen rays, with 
other intermediate tints, as they hdcially emerge 
from the prism. In other words, each of the 
primary component rays of light has a refrac- 
tion different from the others ; peculiar to* 

'itself ; constant for the same medium ; and 
differing from one nie,diuin to another. Thus, 

X>risms of different substances refract the several 
rays in different degrees both absolutely and 
relatively. The general fact was the great 
discovery of Newton ; the particular variations 
in different substances have been traced by his successors. 

Newton observed, “ that to the game ray ever belongs the same 
refrangibility,” *l)ut he employed only pr^ms^ of Hint-glass, and perhaps 
one or two other substances. Jlis successors soon found, that among 
different media there existed a vast diversity in the extent to which 
effects were displayed. It had been already found that similar prisms 
of different substances would 
produce a very different total 
amount of deviation ; that 
is, they were said to# have 
different ^(^"ractive powers; 
thus, in fig 4, a prism is re- 
presented. which produces a 
greater absolute deviation of 
the whole body of light tjian 
that in fig. 5. But it was not 
till some time afterwards dis- 
covered that the extreme rays 
of the spectrum are more widely separated, or there is a greater I'elaiive 
deviation in some, media than in others, as in the prism of fig. 5, com- 
pared with fig. 4. This is called, greater dispB'sive power : these two • 
powers bear no fixed proportion to each-other in different bodies, though 
it is true, among a considerable number of subiitaiffces, that the more 
highly refractive are also the more highly dispersive ; but this is by no 
means universally the case. ^ 

Besides these distinctions there was also another ^jyhich was 
rendered manifest as*observation*extended : viz., this ; that if two media 
differed in dispersive* power, they did not by any means cause the 
different rays of the spectrum to deviate in degrees proportioiial to the 
whole amount of disper- * * * 

sion. Thus, mippose one 
medium, as in fig. 6, caused 
the green ray g, to take a po- 
sition halfway between^the , 
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extremes r ami v ; anotlier 
medium fig. 7, nmj give it 
a position much nearer to 
tlie red, and a third, fig. 8», 
mucli nearer to the viol^‘t 
end of the spectrum. There 
exist almost uiilimiled di- 
versities in the character 
as well as the amount of 


disjjcrsion in different subtstaiices ; this was sometimes called ‘‘the irra- 
tionality of the coloured spaces." 

The subject attracted the notice of several eminent philosophers, 
who devoted groat attention and skill to determining by observation the 
amount and general character of the refraction and dispersion of a large 
number of transparent bodies. Tn this inquiry by far the most eminent 
for the extent and accuracy of his researches was Sir. Dc Brewster ; he 
devised the most ingenious methods of observation, and published 
extensive lists and tables of the icidices of refraction for a long range of 
media, as well as of the diflj.'rt'wces in refraction between the extreme 
rays in each, and the ratio between this and the mean refraction ; that 
*^w^in other words, their dispersive powers. No one can even inspect the 
tables in which the results of his labours arc contained, without a con- 


viction of the immense labour bestowed on the investigation, as well as 
of the curious insight which these very marked characters in difft‘rent 
bodies, afford us of their specific peculiafities ; of the unlimited variety 
which pervades nature in these properties ; and of the cxtnnie imper- 
fection of our present knowledge of the eaus(‘S f>n which it depends. 


TIIIQOUIES Oh' EIGHT. 


WnEN philosophers began to turn their attention to the theories which 
might he invented to explain the phenomena of light, they were easily 
able to devise principles which sufficiently well account for the ordinary, 
simple refraction of a ray, on passing out c»f one medium into another, 
and even express accurately the law of refraction. The twm great rival 
theories were those wjiich are called the “ corpuscular" or emission" 
theory, and the “ undulatory*" Tlje fdrmer was adopted by Newton, not 
as a real exposition of the principle of nature, but only as affording 
convenient mathematiLal methods of investigation. The latter was the 
idea of Hnyghens, who illustrated it by the familiar comparison of the 
circles wdiich spread themselves on the surface of still water when a 
5tone is thrown into it. In this way he conceived extremely small 
motions, waves, to he propagated through an excessively rarefied 
medium,^ or aether, which pervades all space and all bodies ; these waves 
or piulsations, striking upon our organ^. produce the sensation of sight. 
The former, or corpuscular theory, supposed extremely minute particles 
shot off from luminous bodies in straight lineS in all direj&tions.. Upon 
either of these theories it could be shown why a ray of Mght should 
deviate from its course on entering a new mediun^ ; but upon the undu- 
latory hypothesis this was connected with a wider range of phenomena ; 



UTiCENT 1< ESE Alien ES ON LIGHT. 


349 


;in(l u\ Hio 1i;iik1s of its inventor, Iluygliens, it liad far outstripped 

tlic* rival theory in its applications to important physical laws. 

When, liowevor, the uiie(]^ual refrangibility of the primary rays of 
light was estahlishod, both theories seemed equally at fault ; both 
seemed alike incapable of atfording any explanation of the fact, even of 
tlie most general kind ; indeed, in the then stage of the inquiry, no 
C'xplanatiorf but the most general could have been attempted ; as no 
accurate knowledge of the facts, nothing like pfecise data^ much less any 
niathematieal /a/rs had been obtained. Nay, even more than this ivas 
soon a])parent ; for the undulatory theory (a's commonly conceived) not 
only did iiot explain, but seemed absolutely contradictory to the fact of 
unequal refrangibility. Upon that theory (in its ordinary form), the 
equal refrangibility of all rays was a necessary consequence. The rival 
theory was equally difficult to reconcile with the phenomena. 13ut both 
theory and fact were as yet imperfect}'' developed. 

Tlic gr;g;id step (in reference to our present subject) in the 
improvement of the former, 'ivas made by M. Cauchy; of the latter, by 
JM. Fraunhofer. Of the improvement, and extension of the iheortf^ we 
fear it would be an utterly hopeless tasl^ to pttempt to convi'y any notice 
to our ri^aders within the compass of an article like the present. AVe 
must satisfy ourselves by merely observing, that if the projiagatiolT' 
cin ular waves on the surface of still water bo adhered to as au illuslra- 
llou^ the velocity with w'hieh these circles succeed one another will 
depend on the density of the medium ; and in the theory of light, the 
velocity with which the waves producing light succeed each other 
(though inconceivably* great), is subject to ccrtiiin changes, and is 
invariabl'i diminished in more dense media. Tt is, indeed, owing to this 
diininishejl* velocity, that refraction is shown to take place, and it is the 
mo.'isurc ,of .the refractive power. On the ordinary theory, whatever 
might be the lengths of weaves, they would all have the same velocity 
in tlie same medium. M. C-auchy*s grand improvement of the theory, 
consi ^ted in so moddying it, that wdiilo it still continued to fulfil all the 
conditions it did before, it also assigned an explanation for a change in 
the velocit}' corresponding to a supposed difference in the length of a 
Avave. 

Noaa^, on the same theory, the characteristic difference of the several 
primary rays is, that they are produced weaves of different, but de- * 
terminate, lengths. Th« relation, thoi^fore, established by M. Cauchy, 
assigned a connexion between the velocity, that fs, tte refrangibility, uf 
a ray, and the length of its wave, that is, its colour. 

The improvement in the investigation of the phenomena consisted 
in several particulars. In the first place; Dr. Wollaston, in* 1902, had 
pointed out, that when the spectrum is formed, taking a very narrow line 
of light as the origin, the coloured spaces appear crossed several 
parallel dark bands. M. Fraunhofer, in 1819, without knowing of Dr. 
Wollaston*s disdOvery, observed 1;he*samc thing, but with much superior 
apparatus ; and thus Avas onabled greatly to extend the minute knowledge 
of the natijre of the phenomenon. Instead of a few, lie found, by a 
telescope, an almost infinite number of such lines or hands. What their 
nature might be, there ^as jio means of conjecturing; but, from a variety 
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of experiments, they appeared something inherent in the nature. of tli 
light. Seven principal, and well-marked, lines, were fixed upon as 
identifying determinate points in the spectrum, and were called the 
standard raijs. 

DISPERSION. COMPARISON OF THEORY AND OBSERVATION. 

The ohservatioiis of Newton and his successors had hitherto neferred only 
to the different refrangihflity of what were termed, in a geneml way, the 
red, blue, &c., rays. These increased in refrangibility as we advanced 
tOAvards the violet-end of ‘the spectrum. The differences in the effect 
produced by prisms of different substances, were estimated generally by 
taking the refractive indices for the red, violet, and mean niys: the latter 
only were observed ; the extremes inferred and calculated. The deter- 
minations were necessarily of the most vague and uncertain kind, since 
there was no precision in the definition of the rays. It depended only 
on the judgment of the eye to say (for example) hoAv far the red should 
be considered to extend, and where the yellow shoulcl begin ; and 
what point of the red, yellow, ^c., should be taken as the point of 
measurement. ^ ^ * 

Fraunhofer, however, having obtained* the means of more exact 
"^dehnition, by means of the fixed lines, proceeded to make use of them 
for affording a basis of exact measurement of refractive indices. Tie, 
accordingly, observed, with an extremely delicate apparatus, the deviations 
of these prccksc and well-defined parts of the spectrum, and thence fleducod, 
by an easy calculation, the refractive index for each of the seven standard 
rays. t • , ^ 

This he did for 10 substances, of wdiicli he formed prlst^s, viz.: — 
4 kinds of flint-glass, 3 of croAvn-glass, water, solution of potash, and oil 
of turpentine. Tlicse determinations are juslly esteemed as.anjongst the 
most valuable optical data we possess; and it is, on all hands, evident 
tliat to have such precise numerical results, is the first essential pre- 
liminary, before we can attempt any philosopfucal investigation of laws 
or causes. 

Further, there are several optical phenomena, by which not only the 
existence, but even the precise magnitude, of the waves, or lengths of' 
undulations^ are determ^ed. These had been assigned, in a general way, 
for the red, blue, &c., rays,hy Newton. Fraunhofer determined them 
accurately for each of the severf standard rays. Now we thus possess 
two distinct sets oi nmnbers belonging to the same standard rays, — their 
lengths of waves^ and their r^raclive indices. And the first and obvious 
question which arose, was, Can any relation be traced between these two 
series of ftumbers? The first are independent of all particular media; 
the second are different for each different mediurfii. An inquiry, then, 
into any, relation which may be found between them, would he the first 
requisite before we attempted to venture on any theory. 

Now such an attempt was made,* in 1 827, by M. Rudberg. He 
exannned the sets of nulnbers given by Fmunhofer, and, upon trial, 
deduced: a conjectural rule, or empirical formula, assigning ai^ arithmetical 
relation between the length of a wave and the refractive index. Ho 
fomxd that the calculated numbers agreed yery^losely with observation 
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ihrpuglvout the whole of that particular series. These results, however, 
were simply empirical and unconnected ^vith theory. And it still remained 
to sv.o whether any such rule could he deduced J'rom theory^ which should 
stand the tost of comparison with observation in the cases already deter- 
mlm'd, and still more„in the vast number as yet unexamined, hut which 
co«istitute so fine a field for the researches of future observers. 

Now, front what we have already said of M. Cauchy's investigations, 
it will he apparent that they contain the germ, as it were, of such a rule 
or formula. The deduction of it was suggested by Mr. Airy (now 
Astronomer Royal), and developed by Professor Powell, in some papers 
.in the Journal of Science^ in which he had given an abstract of M. 
C^auchy’s researches, and still more recently, in the same journal, a con- 
tinuation, containing ‘the investigations of Sir W. R. Hamilton, to facili- 
tate the application. 

By pursuing the calculations from every one of the cases determined 
by Fraunhofer, Professor PoweM succeeded in verifying completely the 
tlieory, as Jat^ as those cases are concerned: the results are given in 
a tabular form, in the Vhil. Trans, for 1835, part I. Ten other cases had 
also been examined experimentally, and, in each, the seven refractive 
indices found, by M. Rudbci^. These valuable data were also compared 
with theory, with as perfect success as the former, by the same author, ^ 
the results are printed in the Phil. Trans.y for 1836. Thus for 20 media^ 
including a considerable range of rcfraclwe and dispersive ]) 0 wers, a for- 
mula deduced from the undulatory theory as modified by M. Cauchy,, is 
found to give a very close approximalion bcltveen the indices calculated, 
and those determined by actual observation. 

Now, aniang these suljstances, the highest in refractive and dispersive 
power arc*by no moans the highest in nature. On casting the eye over 
such lists &s those contained in Sir D. Brewsters optics {Cab. Cyclop.\ 
or other worts, it will be seen that there are many media of dispersive 
powers, much higher than any of those above alluded to. Again, those 
who examine the mathem?itical formula will see, from its particular form, 
that though it may apply well enough to low dispersive substances, it by 
no means follows that it will hold good fur those of higher power. It 
therefore becomes a subject of the deepest interest, to carry on the 
research for those substances. The theory may yet have to be modified, 
before it can be truly applicable^ to the real (mse of nature in all its* 
generality. The formula which has gucededed so well for the lower 
media, may be only a simpler case of some meye complex formula, to 
which it may be necessary to resort for the higher. All this remains 
to be investigated; and in this research Professor Powell is now engaged. 
The first thing to be done is obvionsly to obtain good measurements of 
the indices of the standard rays, €or the several highly-dispersive media. 

No such determinations are at present knoAvn to have been made. 
Should any such be ascertained, the publication of them will be tl i-^luable 
contribution. The last-named airthor has investigated <i few. At the Dub- 
lin meeting of the British^ Association, he meijtioned some results of this 
kind, which he had then obtained (confessedly only rough approximations), 
for the ver/ highly-dispersive substances, oil of Cassia, oil of aniseed, and 
Bulphuret of carbon. ftThese were hardly worthy of comparison with 
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tlicory; but, as far as they went, there was a sufficient genenil accordaiice 
to render the further prosecution of tlie subject a matter of the liighest 
interest. In the way of this research there exist considerable practical 
difficulties. For example, the highest known dispersive medium, chromate 
of lead, in the purest form of crystallization in which it can be procured, 
it is feared, is never sufficiently clear and homogeneous to afford such* a 
prism as will show the fixed lines : the best determinations lye can obtain 
will probably be l)ut vagjie. 

Again, oil of cassia has the property of totally absorbing the violet 
rays ; so that that end of the spectrum is wanting in a prism of this 
mcMlium This is the case also with some other liquids. So long as the , 
medium is a transparent fluid, it can be easily cxamiiujd, by being con- 
tained in a hollow glass prism. If it be even semi'-fluid, or of any such 
eonsisteiicy that it will easily take the mould of the prism, and retain a 
])ellucid and homogeneous character, there is no difficulty in observing 
the deviations of the several standard rays by a graduated instrument. 
Solid substances, sufficiently clear, and cut with two inclilied faces, may 
be used in the same manner, even if but of very small size. Many, liow- 
cver, of the most highly-dispersivS substances, are of such, a nature as to 
preclude the application of tiiis vnethod; and it is difficult to see how tht'y 
can be subjected to examination at all. Those of them which can he 
TlTssolved in liquids, alter materially the dispersion of those liquids; hut 
we are in possession of no principles on wliich to uifer the amount of 
effect due intrinsically to the substance in solution. iSolutions of the salts 
of h*ad aff’ord good instances of this. 

1’he general nature and arrangement of the apparatus for these 
determinations will* be I'cadily understood froih the anuj^led sketch. 



■For s eing* the extreme rays of the spectrum the sun's light is necessary: 
that of the clouds suffices for the others. Hence the usual apparatus for 
throwing the sun’s rays into a room (by an inclined plane mirror) is 
employed, which is represented at a,* the rays pass through a narrow slit b, 
and at a considerable distapee fall on the liollow prism p, filled with the 
medium under examination, whence the spectrum r, v, is view'ed by a 
suiall telescope /, with cross-wires in its focus, and moving on an arm 
H\)out the centre of the graduated circle r, where ^the prism is fixed, with 
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sliglifc inoiioiis to adjust it to parallelism with the slit, and the position of 
njiiiinmni deviation; the indications which measure the angle of deviation 
Ibr any given ray, from the direction in which it falls when no prism ip 
interposed, arc road off by two opposite .verniers, w'. 

• 

PUOFESSOJl WIIEATSTONE‘’s EXPERIMENTS. 

Fraunhofer, in his original observations on the ntiture of the prismatic 
spectrum, and the dark lines which interrupt it, had remarked that the 
appearances were essentially different for light •/‘roy/z different sources. 
'I'Jic same thing had been still earlier noticed in the case of flame by 
J)r. AV^ollaston, The ligjht from the main body of the flame of a candle, 
received tlirough a narrow slit, and examined by a i)Tisni of flint-glass, 
gives only one bright line corresponding to the line n in the solar spec- 
trum: hut when the lower or blue part of the flame is used, the appear- 
ance is that of several coloured baflds, witli wide dark intervals. Fraun- 
bofi'r found the light of the moon and Venus give lines exactly the same 
as those of the sun: the brightest fixed stars produced others peculiar to 
tlicnis(dves. And electric light again hatl a number of bright lines of a 
v(‘ry peculiar kind. To extend this series of results in certain highly- 
interesting oases was the object of a number of experiments lately carried 
on by Ihofessor Wheatstone of King's College, London. 

lie examined, in all cases, the spectrum formed by a prism of flint- 
glass, by means of a small telescope ; and varied successively the source 
iiom which the light was obtained* He repeated Fraunhofer's observa- 
tion on the electric spark, ^pid found that according to tjic different nature 
of the metals^ ftom which the spark v^as taken, the bright lines varied in 
number and position. When the spark was produced between two dis- 
teimilar metafs, the lines belonging to both were simultaneously seen. 

lie further prosecuted this research by examining the light of the 
A'oltaic spark taken between different metallic wires, connected with a 
powerf'ul battery, and found a number of curious distinctive peculiarities. 
Ill general they were essentially different from those which mark the 
results derived from common electricity. 

AV^hen the source of light was the luminous line obtained from tlie 
electro-magnetic spark, Mr. AVheatstone observed a variety of new and 
singular facts. These w^ere principally elicited hf employing different 
metals in the combination, and it was found that, according to the nature 
i)f the metal from which the spark immediately emimat&d, the spectrum 
formed was different in several remarkable particulars. In all cases, 
however, where electro-magnetism was employed, the spectrum presented 
this peculiarity: instead of a continuous succession of tints or eoloured 
spaces, interrupted onl^^ by the faiAt dark bands which are seen in the 
ordinary spectrum, it warf in all these instances completely interrupted by 
broad dark spaces, so that it was, in fact, reduced merely to a certain 
number of isolated narrow bands 6 f Kght of different Colours, at wide 
distances from each other. 1516 nature of these bands, and their intervals, 
were the subject of accurate examination and comparison in Mr. AVheat- 
stone*s experiments. 

When the metal emf loy^d v^as mercury, seven bright bauds were 
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s<H}n. None of these corresponded to the rod end of tl\e speotriim, the 
first or lowest being orange and double, then green ; next hlueish-green, 
double ; then ptirplc and violet. The spark taken in the same manner 
from zinc, cadmium, tin, bismuth, and lead, in a melted state, gave 
similar results; but the nurabei-, position, and colours of the lines, varied 
in each case. The appearances were found so distinctly characterized 
that this method affords means of immediately detecting »ihe presence of 
any particular metal. The spectra of zinc and cadmium are marked by 
the presence of a red line, which is wanting in all the others. 

In all these cases the spark was produced (as we stated) from an 
f'lectro-niagnct : when the spark of a simple Voltaic pile was taken from 
the same metals, still in the melted state, the appearances were found 
piNH'isely the same. And they 'were accurately compared by being viewed 
through a telescope furnished with micrometer-wires. 

The Voltaic spark from mercury was taken successively in the 
ordinary vacuum of the air-pump, in the Torricellian vacuum, in carbonic 
acid gas, &c. ; and the same results were obtained as w'hen the experi- 
ment was performed in air, pr in oxygen gas. Hence an important 
inference resulted, viz., that the spark, and the modificafions in the nature 
of its light, Avere ?fot due to cnmhHslum of the metal, lly way of further 
lueidation of this point, Mr. W. examined by the prism the light 'which 
accompanies tlie ordinary combustion of the metals in oxygen, and by 
otlier means, and found the apj>earaiices totally dissimilar to the above. 
1I<; concluded, therefore, that the sparks cannot result from the combus- 
tion of the metals em])loyed in the Voltaic combination, but rather from 
a portion of the pietallic conductor, which is, carried off ^)y the electric 
discharge, and ignited. , * , 

In the foregoing sketch ^yo have not attempted to rujvert to those 
very extensive and profound researches into the mathematical part 
of optics, Avhich hav^e been carried on by 8ir W. R. Hamilton, 
Astronomer Koval of Ireland, .alid by that higlily-gifted individual, 
Mr. MacculUigb, of Trinity College, Dublin, whose recent elevation to 
the Chair of Mathematics in that University, affords so gratifying an 
instance of the recognition of distinguished merit, and promises so 
valuable an accession to the sci<mtilic efficiency of the institution. This 
gentleman, at a period of life when most mathematicians are but com- 
mencing their studies, Inif already ciiriclicd the theory of light with some 
most important investigation^, for which we must refer our readers to 
the Transactions of the Royal Irish Academy: in whose volumes the 
papers of ISir W. R. Hamilton are also contained. 
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In our first number we gave an account of the progress of discovery on* 
this inferi'sting subject. •We remarked how rapid its advance had been 
of lat^ years, compared with the almost entire neglect it had experienced 
in i>ast times. This advance has continued; and 'even durin|j the sliort 
hiUrval since our former account appeared, some* important additions 
h ive been made. 

Both Mr. Lubbock and Mr. Whewell havQ produced additional 
papers on this subject, containing, for the most part, the details of a 
vast mass of observations of ^ the tides, especially at Liverpool, with the 
calcidations necessary for comparing them with theory. 

The general theory we attempted to explain, as far as it admits of 
popular exposition, in our first number. Its main feature is the detor- 
in illation of the jiosition which tlAi waters of the ocean would assume 
under the united influence of the attractions of the solid earth, of the 
sun, and of the moon; and in which, under the joint iiilluence of these 
forces, they would be in e(iuilibr ‘nim. lienee, it is designated “ the 
equilibriinn-ihcorify The vast >«ariety of moUify^ng circumstances which 
proiluco so great a diversity of effects in the course of the tide -waves, as^ 
conveyed into the different smaller seas and channels, are, of course, to 
be ascrertained only by careful observation. But the general nature of 
the effect they produce, must be taken into account in folloiving out the 
principles of theory into all their ^ulterior consequences. By investiga- 
tions of this nature, compared with long-continued series of ob- 
servations at^difterent stations, we arc enabled to decide whether the 
equilibrium-theory is a sufficient and satisfactory explanation of the 
aciual pliono/nepa of nature. ‘The general agreement between theory 
and fact has been already noticed, as quite sufficient to warrant us in 
recognising these as the main causes to which the effect is due. 
lint there still remained maify lesser details to be followed out. Now 
iiiese have been recently the subject of examination; and Mr. AVliewcll 
lias succeeded in reducing to an exact comparison so large a mass of 
results, that little doubt can now remain as to the competency of the 
theory to explain even the more complex modifications of tlie phe- 
nomena. Recurring, then, to the principles fully explained in our 
former paper, we may fairly presume that we shall be intelligible to our 
readers, in the use of the terms employed in these ^invfsligat ions; and . 
shall deem it needless to offer any further illustrative remarks, but at 
once lay before them the following brief abstract of the conclusions at 

Avhich Mr. Whewell has arrived. 

• • * 

MR. WHEWELL's' recent RESEARCHES ON THE TIDES. 

The results of the recent researches upon the tides has been to show 
that the circumstances of the phenomena may be most simply repre- 
sented by means of the equilibrium-theory, * 

If the waJers of the ocean had at every instant the form of equi- 
librium, which would result from the joint attraction of the sun and 
moon ; and if the earth were revt>lve on its axis, there would result, 
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ill large sca<?, a tide at every place twice a clay. The liigh ter* would 
occur at a sliort intcirval bc‘fore or after the moons transit; and this 
, interval, and the height of the tide, would each go through a cycle ot 
changes in the course of a semi»^lunation. 

Jhit actually, the tides at every place happen as if the form of the 
waters was hehiud tliis ec|uilibrium-form, both in loftgitude and in fii/ie. 

TIu' actual form follows the equilibrium-form at a«-ccrtain distance 
in lofigitiidc; and h6nce the tide does not happen at the time of the 
inooifs transit but a few hours later: tliis distance is the retroposition in 
lo7ii^itndc. 

The actual form agrees with the equilibrium-form, not at the 
moment^ but at a certain antecedent moment^ and hence the highest tide 
is not at Ihc ncAv^ or full inooii, but a day or two later. Ibis interval of 
the tAvo moments is the retroposition in time. 

Tiic changes in tlie intervals of the moon s transit and high water, 
during the cy<‘le of a scmi-lunation,' and the changes. in the heiglits of 
high Avater during the same cycle, agree to a remarkable degree of pre- 
cision Avith the equilibrium-tlieory ; that is with the eciuilibrium-form 
thus rctroposited. . ^ 

The changes thus spoketi of, are* those Avhich belong to a inenn 
•parallax and declination of the sun and moon 

But by recent examinations of tid(‘-rcgistCTS, it appears that the 
elfects changes in the pai'aHax and declination of the moon may also 
b(‘ cxplaimal Avith great accuracy by the equilibrium-theory. The fol- 
lowing propositions haA^c thus been established. 

TJie intervaj of the tide and moon s transit is aflected hy changes in 
the parallax and declination of the moon, according to /he same law, 
and hy nearly the same quantity, as it^Avould he in thq cquilibrium- 
thooi'y. *’ o .. 

The height of the tide is affected by changes in the parallax and 
dcclinalion of the moon, according to the same laAA% and nearly hy the 
same quantity as it AA'ould be in the equilibrium-theory. 

AVitli this additional change : — 

The Uctroposifion in longitude undergoes a small alteration, Avliich 
is proportional to the effect of the change of the parallax, and also a 
small alteration, Avhich is proportional to the effect of the declinatioti. 

The rctropositroii of the tide in time also undergoes a small altera- 
tion of the same kind. ** 

« ' ' 

According to the cquilihrium-theory, tlie tAVO tides, on the same day 
should differ hy a diurnal inequalily^ both as to their height and time. 

Tins diurnal inequality had jnever before been introduced into 
tide-tables. But Mr. ByAvater, in his Liverpool Tid eatable for 1836, 
has qbtained from a collection of observations, the amount and laAV of 
this difference, and has made use it in calculating his tables, so as to 
render them more exact than before. 
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THE GREAT CAVE OF GU A OHARA, 

% 

IN •THE PROVINCE OF CUM AN A. 

•I’ranslaifHl from ^hc Spanisli of Colonel Coadacia, of the Vcnt*/-Hi‘lan Army, now 
onmloycd by the Government in making a Map of the diiforent* Prt)v inces of 
the Ropublie. 

\From a Correspondent in Sotith America,^ 

The smjill town of Caripe is situated in lat. ]()'^ J V 14" N., and 
3° 45" to tile east of thi* meridian of Caracas, in a vallcv fonned l>v 

the tvaters of the lliver Caripe, tvhieh flow Irom tlie siminiils of flic 
Purgatorio, Guaeliai’o, P(‘ric|uilo, the ta]>h‘-land of the (Jiiardia de San 
Agustin, and tlie peaks of Caripth The vale is at an elevaliou of il(il 
varas (Spanish yards) above the /evel of tlie sea, enjoying a moderate 
toni])erature l)oth in summer and winter, durijig wliieh seasons tjn‘ 
tJiermometer is commonly from 18"^ to, 2(P (centesimal); 4'he wild 
<‘amomiI(;, horrajd, mint, and tobacco, gi'ovy; also fine eahhagt'S, gaili(% 
fennel, and onions, together Ivith exquisite coffee; in fact, the only 
thing wanting to make this little valley extremely rich in every way, 

.'I Cieole population, — at present, it is solely inhabited by Indians of the 
Chaimar nation, who have not yet been able to abandon their native 
eharacti'r for one more active, that might render tliem more useful to tlie 
state, by destroying that inflexibly apathetic indiflerenee, which will not 
allow their participating , in the move civilized benefits, as well as 
X»ros 2 ierity, cpjoyed by their fellow-ccointrymon. 

The visage consists of a few miserable straw huts, of a small 
church, togQthyr with or«? or*two long lines of hovel adjoining to each 
otlicr; the whole covered wdth tiles, in eonse(|Ucnee of having once been 
the resid<*nee of Capuchin missionaries. In this primitive monastery 
was a ehaiiel, now in ruins, the front walls of wdiich now only remain. 
The view from this spot is not unpicturesqiie. The small river t>f 
Carijxj, hordejcMl by innumerable trees, flows in a narrow bed and 
serpentine diroetion (from iV. to N. K.) through the valley, ultiuud'dy 
pouring its waters into the river St. John; when thus united, they 
become tributary to the Golfo Triste.. To the nort^ frowui the highlands 
of San Bonifacio, joining those of Guacafiipo, surmounted by an enor- 
mous mountain. To the rvest rise those which cnuarcle the Tahle-hind 
de la Guardia de San Agustin, and also those which unite Avith the 
chain of the Guacharo, over Avhose summits towers the naked peak of 
“ K1 Purgatorio,” elevated 1852 varas, based in the bosom of*a tliielc 
forest, which extends itielf nearly to ^nta Maria ; at some distance on 
the opposite side, rise ’several isolated conical-looking rocks, almost 
inaccessible, forming the barrier that divides this valley from the waters 
Avhich flow to the south, and unite with those of the riveJr Guarajuohe. 

On the 1st of Pebruary (1835), I arrived at Cumana. The 
second w^as pj^sed in making several observations, Avhilst, in the mean 
time, twelve Indians had proceeded towards the skirts of the high land 
of PLl Purgatorio” to cut^palq^s (called Palmiche), in order to form into 
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the flambeaux intended to light us whilst visiting the cavern. . The 
following was the plan adopted. 

The palm-tree in question commonly grows to the height of twenty 
feet, having leaves like that of J:he corozo, and its hark, like that of the 
wild cane, is without thorns, but possesses an*' infinity of knots, which 
however do not interrupt the vertical and straight direction of the fibres 
within the«, body of the tree. These palms are generally from three to 
four inches in diameter ; and on the bark being taken ofi^, their trunks 
were split from top to bottom (following the direction of the fibres), 
into pieces of about two yards in length, and half an inch in thickness. 
This operation done, a fire was kindled, formed of a quantity .of 
fagots ; upon it several pieces of wood werq laid, supported by forked 
sticks, and the whole of them became perfectly 'dry in less than twenty- 
four hours. Each of the palm-slips were then placed between some of 
the before-named pieces of wood, in order to form the required flam- 
beaux, which, when completed, might be nearly six inches in thickness, 
the whole w'as bound together wdth a few turns of the bojuco (a rope- 
like runner). One of these torches would burn for nearly an hour in 
the cave, spreading a ^reat light; and that without; giving any bad 
smell, notwithstanding it emitted as much smolce as any other wood 
generally does. 

On the 3rd, our party set forward to the Cave, It is two Colombian 
leagues to El Poniente, following the edge of the high-lands of the 
Guacharo across a plain, on our way we crossed three times the small 
river that flows from higher grounr^s, which is the only stream that 
passes near the Ojivc, where it narrows exceedingly between the ba^e of 
the Guacharo and the Periquito: the road here is bafd •and rocky, and 
also traverses a thick wood. Suddenly the entrance of the great cave 
opened upon us, where we found the Iildians busied in preparing the 
flambeaux. 

Our instruments consisted of a thermometer, a compass, a sextant 
and stand, chronometers, and a barometer. * We took a cord of 20 yards in 
length, and began our meiisuremciit from the entrance of the cave I am 
about to describe. It was at half-past eight in the morning we entered 
it, and we re-issued from it at a quarter-past eleven, after getting well 
soaked in the stream that flows through it. At mid-day T took a solar 
observation at the mb nth of the caijern, to ascertain its longitude, latitude, 
and elevation above the level of the sea. 

The caverli o£Guachara is situated in the bosom of a mountain 
from which it takes its name, at an elevation of 1739 yards above the 
level of the sea. The Guachara is composed of an alternate secondary 
formation of calcareous rock, and occasionally argillaceous chalk, and 
other calcareous alpine masses, or Ifke those off Mount Jura: the moun- 
tain's exterior appearance is round all the wUy to its base facing the 
easf rfnd south-west. Its northern flank rests on the table-land ‘‘ de la 
Guardia do San* Agustin," and to thb north-west it joins the dark range 
Sf the Purgatorio;'* to the south it presents a base steep and rocky. 
On looking on the huge elevation in question from this spot, for about 
two-thirds of its height it shows a ridge entirely covered with long 
grass, accompanied by numerous minor elevations, as well as gigantic 
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massee of, rock Hsing vertically in different groups: the crown of the 
mountain presents nothing but naked rocky precipices, broken into 
huge ravines, filled with shrubs and stunted trees. 

If enormously-spacious caves marl^ the general character of calca- 
reous mountains, it is •therefore nothing so very extraordinary that 
one *80 extensive should be found in the heart of the “ Guacliara.” 
'This cavern is ah latitude 10° 11" N., and in longitude 3° 32" E. of the 
meridian of Caracas. Its elevation above the Ic^^el of the sea, 1170 
yards, — consequently higher than Caripe by 229 yards. Its mouth 
fronts the S. S. W. forming an opening of 31 yards wide and 28 higli; 
and its intricate windings follow a direction to the N. N. E. The 
appearance of the cave prejjents to the eye a complete arch, opening on 
to a wide ravine running directly from it westw«ard; at a few paces 
distant rise piles of petrifactions, forming countless grottoes, stretching 
away in the line of a vast amphitheatre, till lost on the great plain 
amidst its marshes and aquatic jpiants that crowd in rank luxuriance 
over its surface. 

From the arcJied roof of the cavifern hang large masses of ancient 
stalactites, both gveat and small, some from 12 to 14 feet in length, and 
from 3 to 4 in thickness; mtmy arc sharp-pointed, some oval-shaped, 
others spherical; iii fact, the whole so beautifully put together, 
might be taken for the most perfect work of art, instead of the etfects of 
petrification. We advanced 115 yards, where the bottom of the cave 
then became somewhat muddy: it was here not more than 25 in width 
and 22 in height, still holding Jbe same general direction, as well as 
form. 'NV'e had hitherto piily carried one torch; but on arriving at 175 
yards, the ^hscurity hccaiiie so grqat as to compel our lighting four 
otlicrs. Whilst thus occupied, our ears were suddenly assailed by the 
noise of the,G\iachara birds fiPom the deep interior of this gloomy place. 
The first saloon, if so I may call it, is divided in the middle by a large 
mass of petrifaction; and from the point to whi^^ we had arrived, 
branched oil* a second way, fesemhling, to every appearance, the one wi* 
were now exploring: here vegetation cealic^; the whole surface of the 
cave’s bottom was covered with rotten fruit, ' (fulled maiaca^ eaten by the 
Guacharas. This fruit is of a red colour, the produce of a tall straiglit 
tree growing on the neighbouring mountains ; and it is only during the 
night that these birds leave their darjr retreat in search of it, in order to 
feed their young, safely nested within the rocky bosom of the earth. 
It would seem that, when the bird has digested tjie ^)ulpy part of the < 
fruit, it returns the seeds of it, after their having remained a certain 
time in the stomach, from wliich, the Indians say, they acquire a par- 
ticular virtue, as a remedy for spasms, cholic, and intermittent fevers. 
At certain periods the ftatives gathbr these seeds, string them, and hang 
them up in their cookin*g-places, because the smoke dries and preserves 
their medicinal properties; — ^two or three of the seeds mashed, dr well- 
bruised, put into tepid water, form*the dose to be givem 

We continued our observation and measuring ; advancing, whilst 
the aflFrighted and restless Guacharas flew screaming in myriads above 
our heads in tlie obscure arch of the cave. At the distance of 240 yards 
our way began to rise at f|n aj^igle of 25, . over petrified calcareous rocks, 
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whose ledges were perfectly honey-combed. At 325 yards we .desconded 
a little over an easy slope of soft earth, formed from the decayed deposits 
of the fruit on wliich tlic birds liad fed, as also from tlie immense quan- 
tity of the dung created by thorn ; so abundant were they at this spot. 
Tlie colours of the Guachara” are equal in ‘beauty to those of the 
“ Guacbaraca,” in the plumage of them are seen several white circlcs—the 
liead resenij)lcs that of the “ Guarda-camino," "with a suUen melancholy- 
look in the 03 - 0 — it mfriccs a noise like a roaming oat, sfcreaming even more 
.shnrjdy. We here found a sort of primitive ladder — a fixture, left by 
the Indians — serving as the means of taking the young birds from their 
nests for the sake of their fat. It consisted of a stout and long pole, of 
the Mataca*’ tree, placed almost vertically^ and supported at the foot 
upon several pieces of wood, l\eld fast by four stakes — the to]) rested 
against an incrustation of the cave — the pole had v^irious cross sticks at 
certain distances, serving as rests for the feet of the mounter ; at the 
upper extremity was firmly attached a* hejuco“ and additionally' so, to 
the more solid of tlie petrifactions, forming a sort of cord, stretched 
beneath, and not very distant fVo’^ the arch. The Indian, after ascend- 
ing to this part of the machinery, places his feet (like f*. rope-dancer) on 
the bejuco, guiding himself by one of hij?' hands, grasping the prqji^cting 
irK'rustatlons ; and with the other, on reaching a nest, draws forth the 
3 mung birds. The month of June is the period for collecting the 
Guaciiara fat, tvhich is extracted by fr 3 dng the little creature. What is 
produced by this operation, is like the most exquisite and delicate-tasted 
butter. 

The (phvern piaintains an almost equal direction, as also height and 
breadth ; nor do('S it vary much cvqn at the numerous ptfii^ts whore the 
fantastic incrustations and stalactites rise so multitudinously'. VciinS of 
gyqisum are found with those of the calcarb'ous formation <;>f dura, or with 
that of the Alps. Hometinics these two formations are together, some- 
times separate ; and often repose between the'' Alpine calcareous forma- 
tion and the argillaceous chalk — The branching subterraneous hollow 
before mentioned, as branching off to the right, w'e again met with crossing 
the* Cave ; but -vvithin a short distance, both it and the stream of our own 
became lost amongst masses of petrifactions ; and from a distant roaring 
noise, it seemed as though the w'aters of the cavern had accumulated, 
ami were^^olling over'sorac awfiff precipice, "forming an invisible cataract. 
The temperature of the air, in this place, was between 18.5° and 19 centesi- 
mal, whilst the e^enml atmosphere of the cave W'as at^ 7-5°, and within the 
month we left it at 18°. The celebrated Baron Humboldt, in the month 
of ^epteiiibcr, 1800, found the air of the cave 18.4° and 18.9°. The 
external, air at 16.2° — within ..its entrance at 17 * 6 °; and on putting 
the thermometer in water, it stood al 16.8°. Hte adds that these expe- 
riments offer great interest, when it is considered that heat always main- 
tains ils‘ equilibrium, between the water, the air, and the earth. I put 
the thermometei* into the stream*, where it disappeared, and it gave a 
'^ffe|;ence of 2 ° colder than the air, , 

On arriving at 570 yards, the ground took an inclpation of 60°. 
Beyond this distance Humboldt l^ad tint proceeded — nothing could induce 
the Indians to move a step feirther — ne}the^ entreaties = nor promises^ 
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'I'lio-frigliful a^cct of the ctive had so filled them with ideas of terror, as 
well as tlie loud screechings of the millions of birds ; but above all, they 
xvere horror-striojeen by an impression that this dark and dreary spot had gf 
old become the refuge of their persecut<jd forefathers; and fostering such 
fears and thoughts, they would go no further. But the Indians of the 
prf^ent day arc not quite so nervous or sentimental, therefore they fol- 
lowed my stops without hesitation. We scrambled up ^pme of the 
honey-combed rocky masses, closing the ascent atr 632 yards; — here the 
cave is not more than ten wide and about 12 in height, the general 
direction the same as before. We soon re-met with the before-named 
ravine, or hollow, and followed it, until stopped from advfincing further, 
by masses of pyramidal ap.d vertical petrifactions. Having now reached 
to 047 yards, ^ our obstructed way suddenly took a turn to the right, nar- 
rowing amongst a cxinfusion of columns, — small cavities and crowds of 
stalactites and stalagmites rising in chaotic masses on every side ; 
swarming with Guacharas, who^e diabolical noise is inconceivable, as 
well as indescribable. We pursued our way to the right through the 
ravine, which was covered with the p\dverized dung of tly?se birds; it 
gradually and rdraost imperceptibly foolc an upward inclination to a 
point, whore the cave became only 22 yard^ wide, but preserved the 
usual height, presenting the most grotesque and singular forms 'of petri- 
factions in all directions. At 885 yards the ravine became narrow 
indeed, so continuing to 950, when it suddenly came to an ascent on 
an angle of 70% the way difficult and interrupted by great stalacljtic 
masses. 

The Bishop of Guayana, according to Humboldt^ only got as far as 
this point, and there seems no doubt of his fully believing that the cave 
terminated *licre ; and the Baron was of opinion it did not exceed 
1088 yards *in extreme depth. Beyond this spot the Indians of that 
period never had been, it being the last place where the Guacharas were 
taken. We moimted several heaps of petrifacctions, nearly touching the 
roof of the cave, hut coidd.liot discover any further outlet whatever. I 
looked at the barometer and found we were now 225 yards above the 
level at the entrance of the cavern. Somewhat to the east, at the foot of 
these steep masses of petrifaction, I met with an oval-formed well, whose 
diameter was from two to five yards^ and in depth ten, having its sides 
perfectly vertical ; by the aid of our torches we were enabled to perceive 
a narrow cave, taking a northern direction* We at first, thought of 
taking the Indian wooden ladder, in or^er to Ipwer ourselves into it (for , 
it sunk like an abyss), should we not find any otlier arched chasm that 
might conduct us to our fbrraer ravine, which we had lost amidst the 
multitude of yawning cavities that presented themselves on all sides. "W^e 
returned, therefo^'e, carefully examining every opening for full 55 yards. 
We found one, not more4han a yard in T^idth and height, inclining to the 
eastward at an angle of 45°; its floor was covered with pulverized dung^ 
and marked with the footsteps of animals, which at the moment we 
could not recognise as to what kind, but shortly afterwards they proved 
to be those of lapas. I asked the Indians whether any of them had ever 
proceeded lo^er down this cave, but they said no, therefore could npt 
serve as guides. I then ifpok myself one* tf the torches, and crept forward 
Vol.L - ^ ' 2*C , ' 6 
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witliln tills narrow passage, h,nd continued, creeping for pome six yards, 
when it mdened to twelve, and I was then enabled to get on my feet. 
A few of the party soon followed me, and as we advanced, the cave gra- 
dually augmented in size, as well as in declivity. At 25 yards we again 
re-met our sought-for ravine. The Indians wh6 bore our store of flam- 
beaux and ropes had not come forward with us ; therefore one of us 
(the Alcalde) returned, and prevailed on four of them t© follow down, 
leaving the rest with ftnly two lights, to find their way back. 

We pursued our w’ay through this newly-discovered cave ; finding we 
had good store of torches, both for going and returning, we advanced with- 
out hesitation — the way was very narrow, with a stream of water running 
through it, about four feet deep, over a soft ^nd miry bottom ; the sides 
steep and slippery, which rendered it difiicult for us to keep safely on 
their edges. Everything here bore a totally diflhreift aspect to what we 
hail seen hitherto — no stalagmites, no stalactites, nor incrustations of 
any sort — nothing cither of a calcarcdas or gypsum nature existed ; but 
one mass of argillaceous chalk, whose solution quite * discoloured the 
water, formiv’ this subterranean ^branch — ^not a trace of a bird could be 
discovered — ^the most deadly silence reigned ; in fact* the water stoic 
away without a murmur^ ; here the cavern was no more than 4 yards 
l»gh and 12 wide. We continued along the edge of the stream with 
some degree of difiiculty, for about 50 yards, having no other path to 
take ; and here it was yet worse, becoming only a passage of 2 yards in 
width, and from 2 to 3 in height, having the water up to our waists ; 
the bottom gravelly. Thus marching, we proceeded for 25 yards, when 
our passage hegan^to widen to 3 yards, and elevate to 5. We held our 
way on the canal or stream for 125 more : here we were sicmped by the 
■water forming a sort of well, two yards in depth, four in length, and two 
in width — a small and very narrow opening sho,wcd us whefe the stream 
left this tiny lake. Any further examination would have been useless, 
in the attempt to pursue our way further up this uncorafortfible branch 
of the great cave ; up to this point it ran 2fi5 yards. Here the thermo- 
meter stood at 19° 4", and when immersed in the water 18° 5". We 
now returned, and at 25 yards met ■with a nearly vertical fissure, of about 
2 yards in width, from which trickled water ; its direction was N. N.W. 
On entering it, for about 5 yards, it widened, rising on an angle of 45°. 
We passed over a caUareous and gjjrpsum kind of path, not wanting in 
incrustations, and ascendfed ft)r nearly 12 yards, when instantly the 
cdiasm narrowed dn every way so considerably as to render it impossible 
to stand upright, and therefore we were compelled to creep on our hands 
and knees. But what was our admiration and surprise, when after three 
yards more, we suddenly rose in a magnificent saloon, containing three 
enormously-wide arches, one towards the south, another towards the 
west, and a third towards the north-east ; here the hidden wonders of 
the earth were presented to us in every kind of the most beautiful petri- 
factions. The whole of the arched reof seemed to be of crystal, cut into 
the most exquisitely-fantastic and wonderful work the human taste can 
ima^ne ; there were pendent stalactites as ' singular in their fiprms, as 
they were brilliant in their composition. Columns, pyramids, obelisks, 
white and silvery-gray, with a diversity of glittering veins, resembling an 
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asspliiblatge of jvorks in alabiister, bronze, the purest marbles of various 
rolours, sprinkled with diamonds, whose lustre shone resplendent when- 
ever tlic light of our torclicsfell upon them. The floor of this eneluinted- 
looking spot was covered with the most curious petrifactions, many 
really beautiful, whose “points and regularity of sides could scarcely lie 
surpassed by the most exquisite-formed brilliant. All the petrifactions 
were recent, and all presented an assemblage worthy admiration. In the 
middle of this splendid saloon, arose on scmi-ctrcular steps, a sort of 
tomb, resplendent as silver, and spotless as alabaster, about 3 yards in 
height, like a circular temple, formed in excellent proportions, termi- 
nating with a dome so perfectly shaped, that the most able architect 
could not have traced it with more exactness. On it rested a globe, 
surmounted by a small broken pyramid ; to the left of this self-built 
edifice, rose two dolunis, not unlike those of the Ionic order, and so 
inimitably matched, that design, and not accident, st‘emed to have been 
the fact; they supported an archf which together presented a bautifully- 
simplc portal. The capitals and pedestals were of a brilli*ant silvery 
gray, whilst their shafts were white as “snow; on the* oppo^^te side stood 
numberless pillars, bright in the same colours, without order, presenting 
to ttic eye a vast saloon, filled with tlie most splendid crystallized 
stalactites. m. 

Every one of us remained gazing in silent ecstasy and surprise at 
these extraordinary works of nature. The Indians were scattered here 
and there, apparently iininoveahle, lost in admiration like ourselves, 
holding in their hands the blazjjig flambeaux, whose light beamed forth 
in various directions, cli&]jlaying objects truly worthy to he described by 
a master-pep, Vind which no liumai^ pencil could possibly imitate, — the 
reflected brilliancy darting from the forest of pillars wherever the rays of 
the torches ^elj, the deep sha<lows enshrouding others, and the gradually 
dimming forms of hundreds more, losing themselves in the blackest 
obscurity; finally, the smoke rising perpendicularly, in volumes, towards 
the vaulted roof of this noiseless cavern, — all, all seemed as though we 
were spell-hound in some enchanted mansion. 

After examining this wonderfully-singular scene, we took a north- 
easterly direction, over some semicircular steps, which led us into the 
midst of crowds of stalactite and stalagmite columns, where we beheld 
all the different stages of petrifaetjon and incrustation, from its first 
formation by the falling of each filtered drop,* impregnated with muriate 
of gypsum, to its accumulated and solidly-fantastic figure. The height, 
of this beautiful cavern is 18 yards by 14. Here we found no birds 
whatever; all was still as the tomb, and solemnly inviting to meditation. 
We continued advancing, still in ecstasy at its varied beauties and 
wonders, for 125 yardsf, where itif vastness terminated; but still it as 
curiously continued rapidly diminishing, to an extreme narrowness, 
crowded up with every description of columnar petrifaction, besides an 
infinity of cavities and dark holetf on each side. Notwithstanding the 
confined way we had got into, we persevered, going forward on our 
hands and knees; ten yards, however, of this, put a stop to any further 
advance. We were compelled to return, and followed the cave to the 
west At 30 yards we tiet with, every kind of stalactite impediment^ 
^ . 2C2 
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therefore returned again, and tried our better fortune » to tHe south. 
Here we found vast masses of fallen incrustations. One enormous 
single column of a great length had given way, and was leaning on 
groups of truncated pyramids, at tm angle of 45°; it seemed ready to fall 
upon us: the base on which it poised was an enonnous petrified mass, of 
six yards in height. This branch of the cave rose considerably, and was 
based on broken calcareous rocks, which after an advanefe of 40 yards, 
became nothing more than a simple irregular cavern. From the position 
and direction of this subterraneous branch, we were of opinion that the 
oval well we had left in’ the grand hollow of the cave, at 050 yards, in 
whose depth of water was observed a small grotto towards the north, must 
communicate with the present; ^difficult certainly, to be traced, in conse- 
quence of being hidden amongst the rocky projections described above. 

We must therefore consider this extensive cave to be divided into 
three bninches; the principal branch of which, 975 yards, is composed of 
ancient petrifactions, and inhabited by those nocturnal birds from which 
it takes its name. On turning back again for 25 yards, the second 
branch is mto with, composed.of argillaceous chalk, become hard from 
the constant action of thq stream flowing through it, without 
any other living animal whatever; its length is 225 yards. On return- 
iitg, as in the other 25 yards, the third branch is met with, inhabited by 
lapas*, being 135 yards in length, and certainly is the most beautiful 
poi*tion of this extraordinary subterraneous wonder. Hence, these three 
branches united, form a total of 128.5 yards; and the cave of Guachara 
doubtless ranks as the first of naturo's singularities of that class^at 
least, known in Venezuela, and perhaps in both worlds, 

P. 


ON THE CORRECT MODE OF MEASURING ALTITUDES. 

In our last paper we showed that it was of considerable practical im- 
portance to be enabled to ascertain, without any grpss error, the altitude 
of mountains, in order to the determination if their cultivation would be 
profitable, or if their summits soared to a height beyond the limits of 
luxuriant vegetation. ,,, Besides this, there is nothing that would fend 
more to correct our ideas of physical geography, than to have the 
principal mountains in all countries measured with a tolerable degree of 
precision ; and that the measurement is easy we will now attempt to show. 

The different methods that have been adopted are the four follow- 
ing: — 1st. By instruments capable of measuring vertical angles, or geo- 
metrical^^, 2nd. By means of the bacometer. 5rd. By the temperature 
at which water boils at the base and summit of a mountain. 4th. By 
ascertaining the temperature of springs upon the spot, whose height is to 
be Ascertained. ^ ^ ^ 

1st. The first method is both tedious and liable to several inaccu- 
racies. A base-line and* two vertical angles must be measured, and it 
will be found that, even with the best instruments, under the most 

* An animal of the hare kixfl. 
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favourable circumstances, and with the most practised o})servor, tin* 
determination of minute vertical angles is, from the influence of horizon- 
tal refraction, liable to much uncertainty. Besides, when the vertical 
angles are ascertained, knowledge of Ibgarithms and plane trigonometry 
is requisite, to ascertain the altitude; and although the calculation, to 
the initiated, is extremely easy, to those to whom our paper is addressed 
it would perhdjps seem to be both intricate and involved. * 

2nd. Torricelli, the celebrated pupil of the “^starry Galileo/* had no 
sooner made the important discovery that the column of mercury is 
sustained in the tube, now called a barometer, by {he pressure of the atnio- 
s'phcre, than the famous Pascal subjected Torricelli’s explanation to the 
severe test of measuring tile height of the column at different altitudes, 
sagaciously arguing^ that the mercury ought to descend, the higher the 
instrument was carried. 

This crucial experiment was jaadc on the Puy de Dome, in Auvergne, 
and upon a high tower near Paris; and in both cases the column decreast'd 
according to the elevation of the iu^trument. "VVero the atmosphere 
of the same density throughout, as it is at the surface ^f the earth, 
the ^cight, at the temperature of 55°, would bo 27,600 feet; and at 32°, 
only 26,000 feet ; but as we ascend, the air expands, from the diminution 
of pressure, and taking the altitudes in arithmetical, the densities are 
in geometrical, progression. In other words, in ascending 34 miles, we 
liave passed through ^ of the atmosphere; 7> through |; at 14 miles, tho 
density is only ; or, were we to be carried up 14 miles in a balloon, 
there would only be of the atmosphere above us. From such a fact, 
it is evident that altitudes* may be calculated by logarithms, because the 
terms of an.«,rithmetical series are proportional to the logarithms of tho 
terms of a geometrical; therefore, different altitudes above the earth's 
surface, which .we have shown to form an arithmetical scries, are as the 
logarithms of the densities, or of the weight of the air at these altitudes. 
Different formulae have been^ven by different philosophers, for measur- 
ing the altitudes of mountains by the barometer, and among the rest by 
the illustrious Laplace, who, by certain refinements that he has intro- 
duced, has attempted to embrace the minutest anomalies of atmospheric 
pressure; but whetlier or not it may be considered a waste of the powers 
of calculation, to attempt to ascertain so minutely the volume of a fluid 
liable to such incessant fluctuation as that of ^ the atmosphere; at least, 
the formula is too involved for us to attem'^t in this place to develop it. 

We have shown that, at the temperature of 32* , tlie equiponderant * 
column of air, of the mean density, as at the surface of the earth, would be 
26,000 feet; or in other words, that such a column would balance 30 in. of 
mercury, and 32 feet of water ; therefore, we have the following formula, 
which we take from Sir John Leslie; ‘^as the sum of the mercurial 
columns at the bottom and top of a mountain is to their difference, so is 
twice the equiponderant column, or constant number, 52,000, to the 
approximate height of the mountain, in feet." We give’ an example. 

If the barometer stand at 30’091 inches at 'the bottom of a moun- 
tain, and 26*4p9 at the top, what is the height of the mountain? 
30*091+26*409 : 30*091 —26*409 : : ^2,000 : approximate height. 

56 5 : 3*682 : : 52,000l 3442 fieet the approximate height of the 
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mountain. It must be recollected that this is only an rvpproxlmatlon ; 
but it would be almost correct, if the temperatures of the mercury and 
the air, both at the bottom and top of the mountain were 32°. Almost 
all bodies expand hy heat; and flh?refore circumstances can be supposed, 
when, although the mercury would fall by being ‘carried up a mountain, 
still, by an increase of temperature in the higher regions, this tendency 
to fall might *1)0 counteracted. And hence the temperatures, both of the 
air and mercury, become important elements in the calculation. 

Mercury expands about a 0000th part of its bulk for each degree of 
Falirciiheit’s scale above 32°, and hence a small addition must be made to 
the upper column when the temperature at the liiglier station is lowest.' 
Ill a much higher ratio, however, does air ex|ian(h; and hence the cor- 
rection on that account is of more conse<picnce. Its rate of expansion is 
one 450th part according to Leslie. To elucidate this by an example : — 

lu August, 1775 , General Roy observed the barometer on Caer- 
narvon Quay to be 30*091 inches, the attached thermometer being 
(>0*2(>°, and the detached 00*08° while on the peak of Snowdon, the 
barometer sttiud at 26‘409 iivdies, the attached thermometer being 
marked 50°, and the det£i<;hed, 47*84, how high is the peak of Snowdon 
above Caernarvon Quay? 

In the lower station, the attached thermometer is 28*26° above the 
freezing-point, and in the higher 18°, whose difference is 10*20°; hence 
multiplying 20*409 by J0*2f)°, and dividing by 9000, we obtain *030 
the first correction, to be added to 20*409 ; therefore 

30*091 4 . 20*409 + *030 ; 30*091 - 20*439 : : 52,000 : approximate 
height; that is “ 

50*530 : 3*652 : : 52,000 : 3360 feet approximate height. 

In the lower station the detached thermometer is 28*08° above the 
freezing-point, and in the higher 15*84'^, th6 half of » whose sum is 
21*96°; and if we multiply 3360 by this, and divide by 450, we obtain 
164 to be added, and bonce the true heighj; of Snowdon, above Caer- 
narvon Quay, is 3524 feet. The correction for centrifugal force, says 
Leslie, is 7 feet more. 

In practice, however, it will be found sufficiently accurate to allow 
940 feet for every inch that the barometer falls. 

3rd. The temperature at which water boils, depends upon -the 
pressure to which it is srj}>jected. » Under the receiver of an air-pump, 
tepid water enters into ebullitibn when the exhaustion is great. At the 
* top of Mont Blanc, the highest mountain of Europe, which rises 1 5,630 
feet above the level of the sea, water boils at 184°, or 28° lower than its 
boiling-point upon the shores of the ocean; and Laplace calculates that if 
. of the »,vater of the sea was converted into vapour, its pressure would be 
so great, that rod-hot water might exist, and cover the primitive moun" 
tains of the globe (Cuvier's Theory of the Earthy Jameson's ed,, p. 340). 
We have mentioned that under general circumstances the barometer 
falls one inch for every 940 feet* ot ascent. Now the boiling-point of 
water changes by a fraction, represented by 1 *76°, for every inch that the 
barometer falls ; and hence we obtiiin an easy rule ftr calculating 
heights, by observing the temperature at which water boils at the bottom 
aud sumrait of the acclivity, whose heigh/ wJ wish to ascertain. For 



rointKCT MOD13 OF MEASOUINC ALTITUDICS. 


3()7 

OlO'-h 1*73 =.r>3o frot; uiid hence the varying of a degree in the Ijoil- 
ing point corresponds to an altitude of 535 feet, which is the iiumhcr 
given hy the IVlurrays in their Popular Chemislry. 

We have never tried this formula ^practically, hut Captain Styles, m 
the last January Numher of Silliinan s North Amer 'tcan RevieWy states 
tlnft he found this method sutliciently correct. In a few weeks, however, 
we shall have*it verified, and the results shall be inserted in^this Journal. 

4th. The cold of winter, and the warmth of Bumincr, only penetmte 
a few feet into the soil, without affecting the general tenj])erature of the 
springs, which issue from the bowels of the earth. Jn every latitude 
there is a height where the temperature would only be 32°, or Avhere 
snow would for ever lie. , At the equator, the curve of congelation is 
15,207 feet above the level of the sea ; and at the pole, eternal av inter 
reigns. From subJl facts, an empirical hiAv has been deduced for esti- 
mating the altitude of a mountain, by observing the temperature of 
Avater, as it issues from its sides. The alloAvancc in this climate is 
(iiK- degree of Fahrenheit's scale for every 90 yards of ascent, and for 
every 100 3 wds in troi)ical regions." *We have, thcreforg^pnly to ascer- 
tain the mean temperature of the latitucfe at the level of the sea, and the 
tcnnierature of the spot, aaIioso luaght we wisd to ascertain, subtract the 
one from the other, and multiply' hy 270, and Ave at once ascertaiujits 
li(‘ight. 

Wo extract from I.eslie's Elements irf Geometry the folloAving table 
of mean temperatures, Avliicli extend to the. whole of Great Britain:—— 


L.it. 

50“ 

mean temperature at thel 

^uhr. 

53*6“ 

Lat 

55® 

moan temperature at thel 

Falir. 

49*2® 

51“ 

level the sea. . 

M 

%9 » V 

.i 

9) 

52*7% 

66® 

level of the «ua 

99 99 >9 

99 

40*3® 

52“ 

V ” ’’ 

99 

51*«“ 

57^ 

99 99 

99 

99 

47*5® 

53“ 

}> }i « 

99 • 

50*9“ 

56® 

99 99 

99 

99 

46-6® 

54“ 

m 9 


50*0® 

59® 

99 99 

99 

99 

45*8® 


“ The temperature of the CraAvley and Black Springs, on the ridge 
of the Peiitland Hills, ueaff Fdinburgh, Avere observed, says Leslie, by'' 
jVlr. Jardine, where they first issue from the ground, to be 46*2° and 45°, 
wliich, compared yvith the standard temperature at the same parallel of 
latitude, would give 507 and 891 feet of olcA'ation above the sea. The 
real heights found by levelling, were respectively' 504 and 882, a coinci- 
dence most surprising and satisfactory." To enter more minutely into 
this process : — * ^ • 

I found the temperature of the water as it issues,from Beltow-grain 
vein, at Wanlockhead, to be 44°, and from this* I deduced the eleva- 
tion as follows : — 

The latitude of Wanlockhead is 55° 20', the mean temperature of 
which, according to the above table, is 48'87°; and hence the •difference 
between the temperature at the level of the sea and at Wanlock- 
head is 4-87°. Again, 4*87° x 270 = 1334 feet, whereas other 
means it has been ascertained that the altitude of Wanlockhead is 
1330 feet. 

After a full consideration of the subject, we consider this last 
method of Acertaining the height of mountains to he hy far the easiest; 
and from what we havefshown, if seeiffs to be as accurate as any. 

^ A. A. 
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Mo. III. 

Thbre is no manifestation of wisdom in creation more remarkable, per- 
haps, than tliis, — that a being so infinitely minute in the -comparison as 
man is, should be rendered able to ascertain the form and dimensions of 
the huge mass on which he dwells, and of other worlds than this, of 
equal or greater magnitude, situated at distances in the space around 
him so great, that, large as they are, they are scarcely visible to hinfk 
by reason of their remoteness. Let there be conceived an insect, less 
than the least ever seen with* the naked eye, one of the animalcules to 
be traced by the aid of powerful microscopes in water, and let such a 
being be placed on a globe, a foot in diameter, — conceive this little being, 
not moving above the one-tenth of an inch over its surfape, by the aid of 
an instrument, a thousand times less than himself, to make certain 
observations the objects which surround this globe ; and let this mite 
be endued with an intellect which enables him, from these observations, 
linking argument and argument, and pilhig conclusion upon conclusion, 
to*^ay, positively, from that tenth of an inch of the globe, and that little 
instrument, what are the dimensions of the whole globe, — what is its 
circumference, and its surface, and its diameter, and its weight ; and 
knowing these, to conclude from thence the dimensions and distances of 
all the other objects bearing any propojtion to the magnitude of this 
globe, within ten miles round it; nay, to carry his speculations to certain 
conditions of the existence of objects whose distances from bim must be 
measured by hundreds of miles. Let all this be conceived, and then 
let this globe be converted, in the imagination, into the mass of the earth, 
and the space round it into the heavens, and some conception will thus 
be obtained of the position which the astronomer holds in the universe. 

In the last paper on Astronomy, it was shown that as an observer 
moves about on the earth's surface, his horizon rolls^ as it were, under 
his feet; and moreover, (and this is a very remarkable fact,) that as he 
thus moves from one place to another, his horizon rolls through precisely 
the same angle which, if we imagine a line drawn continually from the 
earth’s centre to his feel, that line would revolve through between the two 
places. 

Thus, referring tjp the last diagram in the last paper, as our observer 
moves from A to b, a line imagined to be drawn continually from the 
earth's centre c, to his feet, will revolve through the angle acb. Now 
the angle^ACB is precisely equal to the angle through which his horizon 
has, during the same time, been made to revolVe. If, then, we know 
or can find out one of these angles, we know oi^ can find out the other. 

If^ wc know the angle through which the horizon has revolved, we 
know the angle through which the line drawn to the centre has revolved ; 
and, conversely. Now, the angle through which our horizon has revolved, 
when we have moved from one place to another, we can q^ways tell by 
observation. We have only to observe by how great an angle any fixed 
Btaxhas apparently been made to approach tbe loiizon, or recede from it 
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For -what appears to us to be the approach of the star to the liorizoii, is 
in reality nothing more than the approach of the horizon to- the star ; aiul 
what appears to be the elevation of the star above the horizon is tlic 
sinking of the horizon below the star. ^ Thus, then, we have only to ob- 
serve the angle through which (by reason of our motion) the star appears 
to sink or to rise ; and wo shall know the angle through which our horizon 
has really been made to revolve; and, therefore, the angle through 
which an imaginary line joining continually tl>e place on which we 
stand, and the centre of the earth has been made to revolve. If, for 
instance, a star has apparently ascended or descended one degree by 
reason of our change of position, it is our horizon which has in reality 
revolved through that degree; and, therefore, the line drawn from our 
feet to the centre of the earth has, by our motion, been made 
to revolve through^ one degree, or the 360th part of a complete 
revolution. We have therefore manifestly, when we have 
done this, moved over the 360tk part of a whole circum- 
ference of the*earth. And if the actual distance through 
which we have moved be measured, we shall know what 
distance is one* 360th part of the wholfc circumference of 
the earth. It will be found to be very nearly *69 miles and 
one-tenth, or accurately, 69*08 miles. 69*08 miles, then, is 
the 360th part of the circumference of the earth, or 69*08 
miles taken 360 times is the circumference of the earth. 

It will thus be found to be 24,869 miles. 

Knowing thus the circumference of the earth to be 
24,869 miles, the rules of Geometry tell us that its diameter 
must be 791^ miles. * 

Thus, then, it has been accurately demonstrated; and, 
if the readbr has folloT%cd tlje argument, he knows with as 
certain a conviction as tliat which may be obtained from 
a proposition of Euclid, that this earth on which we stand 
is a great ball, somewhere tibout 25,000 miles in girt, and 
8000 miles in diameter ; so that, vertically downwards 
4000 miles beneatth us is its centre, to which we might 
complete a journey, travelling day and night, at the rate of 
ten miles an hour, in about sixteen days. 

We have great difficulty in forming any •conception 
of so huge a mass. The largest object ,we have an oppor- 
tunity of observing, and obtaining the same notion »of as 
we usually do of the dimensions of objects, is a fountain. 

Now, the highest elevation on the earth’s surface is not 
more than five miles in height. If it were instead of five 
miles two hundred and fifty miles in height, it might bear 
the same relation to a sector of the mass of the. earth, that 
an object lying in the space beneath the dotted line in the 
accompanying diagram might do to the whole figure. IJeing, 
as it is, only five miles, or one fiftieth of this^in height, it 
is impossible to msdee a ifiark on the figure such as could 
be seen, whlbh would at the same time represent the pro- 
portion of the greatest sfountain in existence, to one narrow 
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slice or sector of the mass of the earth. The ocean, .it is probable, 
nowhere exceeds five miles in depth ; the extreme inequalities of the 
solid portion of the earth’s surface are, therefore, nowhere more than ten 
miles. This is one-twenty-fifth of the space included between the curved 
linos in the diagram, a distance which will about be represented by the 
thickness of the paper on which this is printed. 

TIjus* flicn, any irregularities which exist on the iSfurface of the 
cartli arc as nothing ^t^hen compared with the whole mass of it. The 
greatest mountain is hut as a speck of dust on the surface of this globe; 
tlic deepest sea hut as tlfc irregular and almost imperceptible erosion of 
its surface, wdiich, if it were of metal, might bo produced by the action 
of the air upon it; and the channel of a mighty^ river but the scratch 
which might he made upon it by the slightest pressure of the point of a 
needle. If this huge mass be, as indeed we know it io be, subjected to 
the action of central heat, bow slight a developement of this would be 
required to obliterate a continent or uf)heavo the rugged bottom of an 
ocean. The merest throb, the most imperceptible breathing of the huge 
mass, the fecWcst j)ulsc of its gi;eat heart, would be sufficient to account 
for a complete change in t^ie relative positions of land arid water. Such 
changes we know at different times to have* taken place : there is scarcely 
a stAgle spot on the cartli’s surface, noAV dry land, where, if you sock for 
them, you will not find evidence that it was once at the bottom of an 
ocean. And considering that the earth, so far as wc can examine it, is 
composed of substances of an infinite variety of different kinds, as to their 
chemical constitution, and which arc subjected, more or less, to the 
ojicration of heat, and possibly of intense heaVit is so far /rom being a 
w'onder tliat the thin film of hill andrdalc, land and water, ’w^iich consti- 
tute its surface, should alter its form by reason of the internal action of 
its component parts, that it scorns to be something little shoft ctf* a miracle 
which preserves it from day to dav at all in the same form, and which 
restrains the tendency of its 
iliigration. “ Excedit profec 
diem fuissc quo non cuncta co 
Of the internal conijios 
ccrlahi///; it is a noble field, 
means lost; the labourers in 
volcanoes, which arc but as, jie 
the w’oepings of some pore of 
demand that we should conce 
wherein is enclosed a vast lak 
the scum of wffiicli w'c must 
have its centents perpetually i 
some storm upon the surface, 
earthquake; and at others, th 
in it, to let out a volcano. Ot 
centre, there dwell, in ^theii 
sullied by all touch or tartiish 
lies and earths, — the hidden 
solid material substances on v 
manifestation; that, ever and 
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and tlicfi follow that train of epidcrmatous caliiiniti(‘s which we 
know the earth occasion filly to suffer under ; for these metals are some 
of them so exceedingly impatient of the presence of water, that they 
hecomc convulsed at the approach of it, and its aclual coiitfict causes 
them to burst into a •flame: so that, in point of fact, volcanoes arc no 
iiidrc tlii-in the developements of that impatience of the presence of water, 
that hydrophobia which possesses the fluid metals occupying the interior 
of the solid film or shell on which we live. • 

Such being the hypotheses which have been made w ith regard to the 
mass of the earth, its interior construction and substratum, tlie reader 
•need scarcely be informed that the subject is one on w'hich very little is 
really known. That little is comprised in our astronomical and geogra- 
phical knowledge of it, and in that system of geological facts (as dis- 
tinguished from geological speculations) W'hich have been, of late years, 
so rfipidly accumulating. 

It may, p^erhaps, here be rllcntioiicd, as connected with this subject, 
tliat the mean density of the earth is ascertained to be about 5^ times 
that of water, find that this is greatly "less than it w ould if the masses 
near the centi^*, subjected as they are to enormous superincumbent 
prt^ssures, yielded to those pit?ssures according to the same law that we 
find them hero to yield. m 

Further, it may bo mentioned, that the variation of temperature, at 
different depths beneath the earth's surface, is ascertaijied to be an increase 
of somewliorc about I® of Fahrenheit for every thirty-seven English feet: 
now', if tliis law of variation do^eally conlinuc as we descend, it is ascer- 
tained that the temper;\ture of boiling water wdll b^e acquired at about 
two miles J)olo^v the surface, and f^hat of melting iron at about tw'cnty- 
four miles. At the centre it might be somewhere about 120 times this 
heat- * ^ * 

The question, how'ever, after all, of the internal structure of the 
earth, is one which scarcely belongs to astronomy; sufficient is not knowm 
of it, indeed, to claim for'^t a place in any science. The dimensions of 
the earth and mean density are all that the astronomer troubles himself 
about ; its dimensions, when knowm, serve him as a scale whereby to 
measure the distances and dimensions of the other planets of our system, 
and its density enables him to weigh them. 

The determination of the positions of juadts on the earth’s surface, • 
and the tracing of the boundaries of kind and ocean, constitutes the 
science of geodesy. As will be shown hereaftc^, tlfe earth turns per*- 
petually round one of its diameters, producing thereby the alternations 
of day and night; this diameter is called the axis of the earth, and its 
extremities arc the poles. A circle drawm midw'ay betwceji the tw'o 
poles is called' the equator, and the two equal portions into which this 
equator divides the earth, are called its northern and southern liemi- 
spheres- A great circle* anywhere drawn round the earth, through its 

• • • 

• A circle may be described on a sphere as ^mall as we like, but we camiot describe 
a circle as large as we like. The largest circle which <fre can describe is called a great 
circle. It is that whose plane goes through the centre of the sphere; or, if we cut 
the sphere thA)ugh its centre, it is that circle which would bound the section. Wo 
can, manifestly, describe as^many as we likct>f circles as great hs this on the sphere, 
but none greater. • 
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two poles, is called a meridian, and being drawn through any pftrticular 
place, it is called the meridian of that place. The whole meridian being 
supposed to be divided into 360 equal parts, each of these is a degree, and 
the number of these degrees betmicn the equator and any place through 
which that meridian passes, is called the latitude of that place. Each 
meridian going round the earth passes through the equator, and cuts it 
at right angles. This equator being divided like the meridian into 360 
parts or degrees, the number of these degrees between the meridian 
of any place and the meridian which passes through the observatory 
at Greenwich, is called the longitude of the place. It is called east 
or west longitude according as the degrees arc counted eastward or ' 
westward from the meridian of Greenwich. ' 

Knowing the latitude and Jongitude of any place on the earth's 
STirface, we can find out the spot corresponding to it on an artificial 
globe or on a map ; for counting off a number of degrees equal to its 
longitude on tlie equator east or west of the meridian pf Greenwich, 
we learn the position of its meridian ; and counting off on this meridian 
a number of degrees from the pquator equal to its latitude, we find 
out whereabout the place, is , on its meridian. Thus knowing its 
meridian, and knowing whereabout it is on it, we know the exact 
‘ poshAon of the place. 



* Q 


Thus, if p be the north pole, and q the south, a circle er midway 
between them is the equator, epr is the northern, and eqr the southern 
hemisphere. Also, if a be any place on the earth's surface, then a circle 
PAQ, going through p,a and q, is the ifieridianof A If the whole circle 
of this meridian be divided into 360 equal parts, dhch of them is a degree 
of latitude, and the number of these degrees between a and b, is the 
latitude of a; whilst if pmq be the ilhefidian passing through Greenwich, 
and the equator e r be similarly divided into 360 degrees, each of them 
is a degree of longitude, and the number intercepted betw^n B and m 
is the longitude of a. ^ 

On the ocean there are none of thosc^ xn^ans of ascertaining the 
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exJJCt position of ;iny place where we may be, that are to be fouiul on 
shore; there arc no known objects that we can recognise, there are no 
beaten tracts with the direction of which we are acquainted, and there is 
no one of wdiom we can inquire. Bn| could yve ascertain by any nn^ans 
the latitude and longHude of the place we are in at any time, we might 
cilsily find out, by reference to the globe or the map, what that place 
was. and in what direction, or at what distance it lay froni^ the place of 
our destination ^ thus we should know how to^shaijc our course to it, 
and be able to tell when our voyage would probably end. 

The determination of the longitude and* latitude by astronomical 
observation is, therefore, the great problem of nautical astronomy, and 
with such accuracy is this problem now solved, that ships are frequently 
months at sea without sight of land, and yet is their course steered 
continually, and almost without wandering, to some little speck of 
‘land, of which they see nothing until they are within a mile or two of 
it, but towards which for thctisands of miles their voyage has been 
directed through the pathless wilderness of waters. 

The following is a method of Metermining the hj^itude ; we shall 
point out several others as we proceed. 

Suppose an observer to* be situated* at* the equator of the earth; 
his horizon touching its surface will then be parallel to the eaith’s^xis, 
and the polar star will just be apparent upon its margin. Let him now 
move northward; for every degree of the circumference of the earth over 
which he thus moves, the star will appear to ascend one degree, his 
horizon rolling from the star one degree. I'lius then if he travel on the 
meridian, the ascent of the star in degrees, or its height above the horizon 
from whicli.it has ascended, will always equal the number of degrees of 
the meriifian over which he has travelled ; but this number of degrees is 
the latitude. ITis latitude is, therefore, ahvays equal to the elevation of 
the polar star above his horizon. Here then w^e have a very simple and 
easy method of finding the latitude. We have only to observe wdtli an 
instrument constructed fot that purpose, the number of degrees in the 
elevation of the polar star above our horizon, and this will ahvays be 
the latitude of the place where wc make our observation. We have 
here supposed the polar sfar to be accurately in the i)ole of the heavens, 
which it is not, it will hereafter be shown how any inaccuracy arising 
from this cause may be got rid of. ^ 

In speaking of the ascent or descent (if a star caused by a change 
in our poBition on the earth's surface, w^e have supposed the heavens |o 
be apparently at rest, so that any alteration in tte apparent position of 
the star, must result from our motion, and nothing else. Now, in point of 
fact, every portion of the heavens except its pole, and every star in it 
except the polar sta®*, appears to be incessantly in motion, so that even 
if we did not move* our position, they would still apparently move, 
revolving completely round in twenty-four hours. » 

In ascertaining the variation •oi latitude by observation upon tbe 

• The pol&r otar is not •accurately at the pole^ it turns, therefore, apparently 
round it, but it is in a very small circle that it revolves, so that it may be considered 
nearly at reeft 
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apparent motion of a star, it becomes, therefore, necessary, to allow only 
for that motion which arises from the observer's change of place, and 
reject that which arises from the apparent diurnal motion of the heavens. 
If, for instance, making an obsei;yation on the height of a star here at 
six in the evening, I travel sixty-nine miles, or ^)ne degree northward, 
and make another ol)servation upon the same star, except I make this 
obsorvatioii precisely at the expiration of a particular time /rom my lirst 
observation, I shall find 'that the star has altered its position much more 
than one degree, — it will have revolved with the heavens through a 
considerable space, and this cause much more than my motion will have 
tended to alt(ir its apparent position. This difficulty may be obviated • 
by the following considerations. , 

Let the plane of the meridian of the observer be supposed to bo 
})roduccd so as to intersect the great vault of the heavorfs, its intersection 
will cut out a great circle of the heavens, called a celestial meridian. 
This circle passes through the pole of l^.ie heavens and the zenith* of 
the observer ; and since the altitude of a star is measured directly from 
the horizon to ^be zenith, when the star is on the celestial meridian its 
altitude is measured on this circle. Now, let us suppose* the altitude of 
a star to be thus measured' wdien it is on t^lic celestial meridian, and let 
, the iibserver travel to some other place southward, the star will in the 
mean time move off the meridian ; and if he observe it again "when it is 
so, ott' the meridian, he will not know wdiat part of the motion which he 
will observe to have taken place in it is due to his change of position, 
.and what is due to the motion of the heavens. But let him wait until 
the star comes on the meridian again, and then make his observation, and 
the result will be precisely the same as^ though the star had not moved ^at 
all during the interval, for it will have returned to precisely the same place 
on the meridian as it had before, lie nuiy tin rcfoT;e suppose it hot to have 
moved. Thus, then, observing the meridian altitudes of a star at two 
different places, the difference of Ihcsc^ (that is, the angular ascent or 
descent of the star,) he knows to equal the difference of latitudes of the 
places of observation. 

A sphere has this property, that all lines drawn from its centre, so as 
to make equal angles with one another, include equal distances or 
lengths on its surface between them. Hence, therefore, if the earth be 
.a sphere, any two lines drawm anywhere from its centre to its surface, 
so as to include the same given, angfe, say one degree between them, 
A%ill include also the same length on its surface behvecii .them; or 
the length or distance* between these points, measured on the earth's 
surface, will be the same wherever the two points are taken. The 
question, whether the earth be a sphere or not, is therefore readily put 
to the test. • t 

We have only to measure the length corresponding to a degree at 
different points of the earth's surface. If these lengths be everywhere 
the same, we know.that the earth is a sphere. 

• The zenith of an observer is the point immediately above his head jji the 
heavens. « 
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. ThQ following table contains the lengths, in foot, thus observed to 
correspond to an angular inclination of the verticals of one degree at 
diderent places. 



Foot. 


LiiU 

SAveden 

.305782 

Svanberg 

58“ 

Russia . * . 

. 365388 

Struve 

57 

England 

3G4y7l 

Roy, Katcr 

52.1 

Praivce ... 

. 364535 

Deliunbro 

47 . 

Rome .... 

364262 

R^jscovich 

•43 

Cape of Good Hope 

. 364713 

Liieaillo 

33 

India .... 

363044 

Laml)toii 

16 

India . . . , 

. 363013 

Jjjiinbton 

12i 

reru .... 

362808 

Coiidamiiie 

U 


* 

It will be perceived ^hat these admeasurements range from sixty-six 
degrees of latitude,;! or Avi thin twenty-four degrees of the pole, to AVitliiii 
One degree of the equator, and lliat they are made not all in one meri- 
dian, but ill different positions round the earth, and yet they all agree in 
giving for the length of the portion of its surface, lying between two 
verticals Avhich eon tain the same angle sof one degree, within five huiidn'd 
Awards of the sa^ie quantity, viz. sixty-iiiAe miles and one-tenth, lienee, 
then, it follows, that since line3 drawn in diftWont places from its centre, 
making the same angles Avith one another, intercept portions of its 
faeo nearly equal in length, — it is very nearly a sj)herc. 


A VTSrr TO THE QUICKSILYEU MINES'OE IDRIA; 

In .A Luttur prom an Officer in the American Navy. 

You knoAV I travelled through Germany as a pedestrian — a mode of 
travelling which I Avonld recommend to others through that interesting 
country. You must imagine me, then, on the second day of my jonnu*y 
from Trieste to Vienna, in a region thickly settled and well culth^atcd, 
and Avith a mixture of hill and dale sufficient to make it highly pic- 
turesque. An old countryman, vidth whom I stoj^ped to converse about 
noon, informed me that by taking a cross-cut over the country, I should 
make my road to Idria much shorter than by lollowing the high-AA ay, 
and as I am fond of by-Avays I received^ his information Avith pleasure, 
and soon scfter struck into a w^agon-track, to point, ou'i Avhich to me, he> 
kindly left his Avork. The wagon-track, after leading me through some 
retired villages, dwindled into a foot-path, and even this soon after 
disappeared and left me alone among the hills : but a lover o^ nature is 
never solitary, and patlicularly AAriVJh such varied and beautiful scenery 
as almost every step opened to view. I am strongly tempted to describe 
some parts of it, and also the simple and hospitable manners? of the 
people — but this would not be ekaetly suited to a Journal of Science. 
The country, towards evening, became a constant succession of steep- 
rounded eminences, generally of considerable height, and just before 
sunset, reacliing the summit of one of Jthe highest, I had just under my 
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feet the pretty little town of Idria. It is situated at t}ic hottom-of a 
deep valley or green, the Houses were white, and as the streets have to 
follow the windings of the green ravines, it has a simple and very 
pleasing appcar;ince. Near the qentre, is a conical hill with a church on 
its summit, from wliich a line of a dozen little chapels, along the side of 
the eminence, showed the course of the Via Dolorosa — sometimes* an 
appendage to papal churches. A stream of water of about forty yards 
ill >vidtli, dashing along the bottom of the valley, and several of the 
excellent German roads, running zig-zag up the steep ascents, completed 
the view. 

At the entrance of the village my passports were examined, and the 
officer, having ascertained that I wished to e^aipino the mines, said he 
would send a person to accompany me. Accordingly, a Serjeant soon 
after called at the public-house were I lodged, to that the mining 
operations were carried on day and night, and that I could enter at any 
time ; I had noticed from the hills a dark crowd of men in front of a 
large building, and those, he told me, >vere the evening gang about 
commencing tl^jp descent. I appokited six o’clock in the morning, and on 
waking, found him waiting for me. At the building alluded to, which is 
on one ^ftde of the villagd, and covers the entrance to the mines, we 
ch^jnged our dresses, and the keeper unlocking an iron gate, wo found 
ourselves in a horizontal gallery three or four hundred yards in length, 
running directly into the hill at the foot of whicli llio edifice is erected. 
Here ive came to a small chapel wdth a light burning before the picture 
of the Virgin, and turning short to the left commenced the descent. It 
has nothing difficult, being effected the wdiole way by means of stairs in 
pretty good order :* indeed, the mines have nothing corresj/mding to, the 
ideas of terror which we are apt to connect with such places,* except tho 
jitmosphero, which, throughout the mine, iiusfc ^be strongly Impregnated 
with mercurial vapour, and is constantly producing salivation' among the 
workmen. 

Having descended by seven hundred uud twenty-seven steps, reaching 
to a depth of one hundred and twenty-five fathoms, we arrived at the 
region where chiefly the cinnabar is procured. The mining-operations 
are carried on principally in galleries, the frial>le nature of the ground or 
rock seldom admitting of larger chambers. The cinnabar is in strata of 
from two to six incher in thickness, and of a variety of colours from 
dark to light red, the quicksilver sofnetimes being mixed with it, some- 
times occuring iik>the intervening strata of earth or stone. .Sometimes 
the cinnabar is of a brilliant red, and once I found it in 'small crystals,’ 
hut such specimens are rare : generally it is of a dull-red colour, and the 
stone is brittle that nothing more than a pick-axe is required. The 
strata affording the quicksilver appealed to have «no particular direction, 
and occupy about one third or one half of tke entire mass of rock. 
Procec4ing a short distance, however, w^e came to galleries where the, 
cinigtabar is less cqmmon, and the quicksilver is the chief object of search. 
It, occurs here sometimes imbedded in a friable roclr, sometimes in a 
' Stmd of earth, in appearance and hardness 'ifesembling talcose slate, but 
principally in the former. Generally, it is in particles toO tMuhte for 
’ the naked eye; but often, when the rock is brok^p,«inall globiil^s present 
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tlu'msetves, jurying from a Size just large enough to he seen up to that 
of a common pin*s head. These globules Tire not distributed at random 
through the mass, but the substance in which they occur forms strata 
usually about one inc^^ or two In thiclAiess. 

Descending still lower, we soon came to the richest part of the 
mine. Here the gangue consists almost entirely of talcose earth men- 
tioned above* and the globules are so large that^when it is! broken, they 
fall oiit and roll to the bottom of the gallery. *The labourers here are 
relieved every four hours, being unable^ from the state of the atmosphere, 
to work longer than this at one timo.^^ In the other parts of the mine 
’they work eight hours. There are three hundred and sixty altogetlier 
employed in the mines, divided into three companies, and working, each, 
eight hours out^of the twenty-four; their pay is onl^ from 15 to 17 
kreutzers (Jni, to ?5^/. English) a day, the usual pay of day-labourers 
throughout (xermany. I fouiid^several of them suffering from tJie effects 
of the mercuiy. 

Having loaded myself and the gpido with specimens, I returned by 
the same Avay to the upper mine, and •proceeded next^o examine the 
washing-rooms, which arc situated a fewdiUTidred yards from the mines. 
The gangue containing the metal is carried to this house, and if it is of 
the earthy kind, it is broken up and thrown ui)on large sieves, by means 
of which the loose or native quicksilver (called here j ting Jr au^ or virgin 
quicksilver) is separated from the earth: the ^ latter is then c.ast into 
shallow boxes, open at the ends and a little inclined, and a gentle str(*am 
of water being made to pass over it, a rake is used, and the earthy 
matter is ca^yued off. l^ierc are seven of these boxos in succession, and 
by the tiiixs flie residyuin reaches lAie last of them, it resembles a heavy 
gray powder, and is sufficiently pure to be carried to the vapour-furnace. 
The stony-fraginents rc<Juire only a sfi^t washing to cleanse them from 
the outward earthy impurities. 

The furnace is half a ipile lower down the valley, and at the extreme 
end of the, village; it consists of a circular walled building about forty 
feet diameter by sixty in height, on^caeh side of which is a continuous 
range of , chambers ten or twojve feet square, and nearly ^s many in 
height: by means of small square openings in the partition walls, the 
air is allowed to pass from the centre building to the remotest. Each 
has also a door cojnmunjcating with the external air. These buildings 
are ajl of stone and are plastered within. The gqngue^ after being 
prepared in the washing-house as already describi;d, is removed to this* 
edifice, and placed in earthen pans four inches deep and fifteen in 
diameter, which are piled up so as to fill the centre building. Jhe dom^ 
of the chambers are then carefully walled up ; and a strong fire having 
been lighted tinder ^the jentre building, the quicksilver rises in the form 
6f vapour, and ^passing into the small chambers, is there condensed by the 
cold atmosphere around t^em. Sipme of the gangue^you will observe,- 
is brought here in the form' of the native rock : I understood them to 
s^y ^at the expimsive powei;^^ of ihe vapour, ^ together with the heat of 
tW'fire, t^ cause the rock to disintegrate, and thus allow 

the quickjiilver, AlVIienp this process is over, the door-, 
ways the ^anibors.arc once more opened, and the quidcsilver,^ which 
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Is found cliiefly adhering In drops to the sides and ceiling, 'is scraped off, 
and, running into a hollow in the floor, is taken thence to the cleaning 
and bottling room. It appears to act on the mortar of the chambers, 
for I found the latter flaky, and thh crevices all fillj;d with small globules. 

The cleaning-process is very simple, a piece of canvass being mer^ely 
spead over a funnel, and the quicksilver, being made to pass through this, 
comes out sufficiently pure. That intended fop home consumption is 
then tied up in sheepskins, while that for exportation is put in iron 
bottles large enough to contain sixty-eight pounds. The fundee !s kept 
in operation only during the winter months, and then the vapour wbicli 
escapes from it is a serious annoyance to the iown : they have a blast 
three times every fortnight. ‘ 

The price of quicksilver at the mines is 1 12 flor^fii for one hundred 
German pounds. The quantity annually procured is about one hundred 
and sixty-four tons : formerly it was greater, and brought a better price, 
their market, which is chiefly in China, having been injured by compe- 
tition from the jjuicksilver mines, near Almcria, in Spain. 

« 

[ From Silliman’s Journal ] ‘ 
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• 

[Tho original intention of the author of these papers was, to give a complete history of 
• the efforts which had been made to solve the groat problem of terrestrial mag- 
netism, and to point out the merits and defects of each, and to lay before his 
readers trie exai::t state of each branch of the inouiry ; but circumstances have 
arisen to change that plan ; and he is compelled^ therefore^ to close it with the 
present section, in which, Jjiowever, the chief researches concerning it as a mathe~ 
inatical problem have been more or loss dwell; upon, so as to enable the young 
inquirer to perceive what is his starting-point, and the places to which he must 
look for farther details. 

With respect to tho th^irmoHraagnetic and tho oloctro-raagnetic theories of terrestrial 
magnetism, as they are of a more popular character than the purely mathe- 
matical, as dPrived from an ussutned law of force, or the (unpirieal mathematical, 
as derived from a comparison of ohsorvatlons, wc may bo led in a future 
Number to speak of them asao many corollaries from the developed principles of 
those sciences which it is our intention hereafter to give in a familiar form. 

'riic researches of Poisson, and other writers of the same class, have so remote a bearing 
upon the actual case of tlie earth, thnf wo have not felt it n4>all necessary to give 
any account of them in a popular sketch like the present ; nor, indeed, strictly 
speaking, do they admit of it distinctly in aivi other than tho symbolic language 
of technical mathematics.] 

• • 

The observed phenomenon, tliat when a magnetic needle was changed 
from its position of rest in any given place hy.an external force, 
as soon as that force was removed, the needle, acting under tJie 
influence of the forces which gave it the directive tendency, passed bttek 
to its origyial position with a coiitinually-incrcaHing velocity, and w'as 
then carried almost far to the other side of its position of final repose 
— then returning in the same manner, and again passing though its 
position^of. repose to\rards the position into which it hud been originally 
moved, but still not quite so far as it had passed on the otlier side : — 
the series of oscillations^ which it made in this manner, till it finally 
came to rest in the niitiiral position of repose at tliat place, led, very 
naturally, to a comparison between its motions and that of a pendulum 
acted on by gravity. It was easily inferred, that, whatever were the 
nature of tho forces which acted upon the needle, they wore equivalent 
.to a single force, or resultant, which acted in that particular direction, 
and that the laws which governed the mqjions of a common penduluih 
must also govern the motions of a ihagnctized needle ; and, therefore, 
that the 'intensity of the force at any given tim« and place may be cefln- 
pared, as to ratio, with the intensity at any other time and place, by the 
number of oscillations which the same needle would make in any given 
specified time — as, for instance, in ten minutes; or, again, by comparing 
the times in which, ly^der those* varied circumstances, the needle would 
perform some specified number of vibrations ; as, for instance, one 
hundred, two hundred, or three^hundred. Various modifications of the 
principle have been employed, such as the time required for reducing 
the arc of vibration front some given number of degrees to some other 
smaller number of degrees. The relations between the several 
methods are easily dcfjuced in the f#rm^ of equations by methods familiar 
to those who understand^ the elementary principle of forces, but- which 

2d2 
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could not be rendered intelligible to those who do not. It is, ‘conse- 
quently, unnecessary to dwell upon them here. 

. Long before Humboldt performed his experiments on his American 
journey, it had been suspected that the intensity of the directive force 
increased as we recede from the geographical equator on each side ; but 
these experiments showed that such was at least approxiviatcly tlio 
case, and though there are great uncertainties attendant nfpon all such 
experiments, there was yet such an accordance bctiveen the calculated 
results of the observations, as to leave no A)uht of its general truth. 
The line, however, at which the intensity is a minimum, does not coin- 
cide with the geographical equator, nor the points at which it is 
greatest with the geographical poles. The rtseai:chcs of Morlct, to 
which we referred in our last Number (p. 229), have reference to the line 
at which the needle takes a horizontal position: those ^>f ITanstcin have 
l)een directed to the determination of the line at Avhich the horizonlal 
intensity of the needle is constantly the sfime — that is, to the line along 
which it is the least, the points at which it is the greatest, and the lines 
at which it is anj given quantity infermediate between these. We shall 
make a few remarks on eacji of these processes, and upoii the principle 
employed in them. 

» what we have already said it is obvious that the method of 

Morlet is defective in tliis — that his magnetic meridians arc not in any 
way connected with the phenomena themselves. They have no definite 
relation to the position of the poles, except those poles he situated in a 
single molecule at the centre of the ea»th. Now Biofs researches, to 
which he especially rrfersf, do not, certainly, justify this assuyiption; for 
they only show that the hypothesis of die magnetic pxis passing through 
the centre of the earth more nearly accords with the conclui|ion of the 
poles being situated in a single ’molecule, *thair with their being at a 
finite distance from each other ; hut instead of justifying this inference, 
his results only tell us that two poles, situaj:cd in the same terrestrial 
diameter, and at equal distances from the centre, do not fulfil the con- 
ditions nor account for the phenomena. This we say, referring to the 
dip only j and for the variation, it furnishes results inconsistent in cha- 
racter as well as in quantity, wliich latter circumstance is of itself fatal 
to the whole hypothesis, independent of any other consideration. 

' Biot’s method;]:, 'to whi^^h we hai^e referred in our last Number, at 
p. 225, is to express the resulta'nt of forces acting on the branches of 
the needle (in the usua^ manner of treating the action of central forces 
on a lever whose fulcrum is fixed), by means of an equation between 
rectangular co-ordinates, the co-ordinates being referred to the centre of 
the earth as origin, and the magnetic axis as the axis ofione of them. 
On his hypothesis, this involves the arbitrary quantity, a, the semi-length 
of the terestrial magnetic axis. He then transforms his equation into a 
polar on6, in terms of r and u; and finally, by very simple steps, 

obtains the expression, , tan 0 =: 

cos u — 

* Journal of Popular Scieruie^ No. 1*7. 

i* Mkm, des Savans Etrangers^ tom. iii. 

$ Philos. Mag., vol. xxii., p, 300. ' 


Sin u 
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Ii1 wlriclx denotes the inclination of the dipping-needle in its natural 
state at the place of observation to the magnetic axis: the great-circle 
distance of the place of observation from the point at which the mag- 
netic axis cuts the surface of the e^rth: d' and D the distances of ' the 

ijentres of magnetic force from the place of observation; and 
7' being the«terrestrial radius. 

He then performs the calculations for ihe observation made by 
Humboldt at Carichana, in N. lat. 6° 34' 5", and W. long, (from Paris) 
70® 18', supposing K to have ditferent values, from unity downwards to 
zero, and compares them with the actual dip obtained by Humboldt. 
The following is his tiible of results; the observed dip being 33*78° of 
the centigrade division of the quadrant. 


[fEBBBSBil 

Dip of the 

Needle 

Erioicf. 

K = 1 

7*73“ Centigr. 

2004'» 

K = 0*0 

18*80 


11*97 

K = 0*5 

22*04 * 


11*73 • 

K 0*2 

29*38 


4*39 

K = 0*1 , 

30*01 


3*13 

K = O'Ol 

31*04 


2*73 

K z=: 0*001 

31*07 

ft 

2*71 

K = 0* 

31*0843 

» 

2*09 


In the first of these the poles are taken on tlie surface, and in the 
last at the centre, or coincident in a single molecule; and it w'as 
inferred iTy Biot, that, because the errors contirjually diminish as w^e 
approacjfi the earth's centre, tfte nearer to that centre w^e take the 
centres df fon;e the more (Accurately, we shall represent the phenomenon. 
Still, as* even in the extreme case there is a relatively considerable error, 
the just inference would have been, that, with no relation between r 
and a, having the poles fixed in the sa^ne diameter, and at equal 
distances from its centre, could the phenomenon in question have been 
represented. The errors, it must be remembered, too, are all o?i one side, 
w'hich is further condemnatory of the hypothesis itself. This, added 
to the other incvitahlc consequences noticed at page 228, ought to have 
long ago banished this hypothesis from oi^r standard works on mag- 
netism; and certainly would hfhve ^doiw so, had a proper spirit In 
philosophy existed amongst us. , 

^Fallacious, however, as this hypothesis itf, it is the basis of neHrly 
everything that has been done in the way of calculation in terrestrial 
magnetism. This we proceed to show. 

In Biot’s formula, i^hgn K = 0, we obtain thte exiiression 
sin u * 

^ in which the second term of the denominator is apparently 
cos « — . * 

indeterminate: but by recurring to the usual methods, known to every 
mathematician, for ascertaining whether such be the case and its value 

when not, it is foun^to designate s » and the value of the expres- 

o cos M 
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. . - 3 sin 2 M « 

Sion IS then tun 0 = _ ^ _ • 

3 cos 2 M 4- 1 

, By a little easy management, the formula of Krainp, noticed at tlic 
close of our last article on this suhjeetj is obtained ; ^iz. 

tan. inclination = 2 tan. magnetic latitudet. , 

And it is by means of this that Morlet determines the position of points 
in the magnetic equator, of which we proceed to give a.detaifed account. 

Like most preceding writers he defines the magnetic meridian as 
une grande cercle de la sphere terrestre, determine par la plan verticale 
qui est mene par la resfiltante des forces magnetiques au lieu de 
I'obscrvationJ.” This is the principle, indeed, on which the preceding 
investigations of Biot, as well as those of Kra/np, were founded. On 
the meridian thus determined, he ‘finds an arc to fulfil^ this condition, 
and its extremities he takes for a point in the magnetic equator. Through 
an assemblage of such points he describes a figure, so inflected between 
the points, as to form one continuous line. The process ie sufficiently 
simple, and needs little further explanation: but this memoir is a 
remarkable specin.en of the affe^itation so common amongst matlie- 
maticians — the application qf numerical computation and algebraical 
formulm, which profess great accuracy, to inquiries where, from the vciy 
riatureof the means employed in experimenting, the data of observation 
must necessarily be very uncertain. lie applies the differential ecpia^ 
tions of maxima to ascertain the utmost limits of error §; and tJiat, too, 
to a formula so inaccurate as we have seen KrafVs necessarily is, and on 
a subject where the uncertainties of tbe»^ truth of the observed data 
amount, under the njost favourable .cases, to a wLole degree,* * * § AVliat is 
the use of investigation of formuhe for tthe most favc^urable casei., ’where 
the difference between the most favourable and the least favourable can 
never amount to more than a small 'traction that* essentiallj Uficertain 
quantity? It is, without doubt, one of the most dangerous errors in 
every science — but in none so much, perhaps, a^in terrestrial magnetism 
— to attempt to allow mathematical refinement to usurp the place of careful 
experiment; and it would not be difficult to point out many instances of 
tlie injury which i)hysical inquiry has sustained from the too-prevalent 
reliance upon the supposed power of mathematical investigations, to 
alleviate the toil of inductive research! 1. Before the present age, it will 


• Biot uses the expression in its complex form, tan fi = so do 

most other writers ; but the *form in the text is certainly better fitted for actucel com* 
pnlation. 

-f Biot, Trait e de Physique^ tom. iii. p. 133, 

Mem,, des Savam Etrangersy tom. iii, p. 135. The reference ,to vol. iv. in 
our last, was an oversight in transcription. « » 

§ Mem. des Savans Etremgers, tom. iii. p. 136. I 

II We would not he misunderstood here. In every computation, founded on tlio 
moan man^' observations, the mean result should he taken to small quantities, as to 
seconds in time or ares, qnd to tliree decimals af least in linear measure, even though 
the observations themselves were taken only to q^uch larger intervals. Moreov^, in 
the investigation of formulae, we sliould always hold that tlic most favourable and tho 
most unfavourable cases should be shown in order that observers should, as far as 
possible, select the one and avoid the other ; and that the calculator imould also, 
where there is room for selection, ehooso in*' the same way. *It is also desirable, when 
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be. adi^itted by every one acquainted with the subject, that, with the 
extreme difficulty of making unexceptionable observations, there are 
. exceedingly few recorded ones upon which the confidence necessary 
for such determinations can be placed: and even of those made more 
recently, those philosapliers considered best qualified to judge, believe that 
y«ry few are fitted for such a determination as that which Morlet 
undertakes, .even could we admit the formula by which he .performs it. 
Of the dip, wc bcKeve*most persons have a notion that its *de termination 
is a very difficult process ; and those who know anything of magnetism 
as a science, are fully aware of the uncertainty of the results when made 
. with the greatest care and most complete instruments; and we have 
heard it affirmed by onp of the most distinguished and cautious philo- 
sophers now living,* that he has no confidence even in the variation 
(which seems, 1 j}% common consent, to be admitted as a perfectly detor- 
iniiiahlc quantity) to the amount of a whole degree. When, therefore, 
we reflect upon the necessary ainconveniencies under which such obser- 
vations are Tnadc near the equator, at the several places where they 
arc recorded — many of them even at»sea, .and others in volcanic regions, 
in which considerable local disturbance must exist — with instruments 
of different degrees of accuracy, and ‘by ' observers of very different 
degrees of skill, — when we reflect on these, and other sources of error, 
we must be fidly convinced of the utter inadequacy of the colTcjctcd * 
data to furnish even an approximate determination of the actual course 
of the magnetic equator. 

The paper of Slorlct is one of considerable labour, and great inge- 
nuity is displayed in several parts of it. The exceptions we take to it 
are not eitlier to the still or the perseverance, hutj as we have already 
stated, to the formula he h.as used, and to the essential imperfection of 
his (lata. We arc not, indeed, so sivnguiue as to hope that this latter 
desideratum will be soon supplied, even if it ever should be ; tliougli we 
look with some degree of confidence to the requisite mathematical for- 
mulae being developed at An early period. 

Looking to the circumstance, which is considerably better esta- 
blislicd, th.at the lines of equal dip are not circles, we think the ob- 
servations that have been made near the magnetic equator are fully borne 
out in their indication of that equator not lying in one plane, or, in 
other words, not being either a great or iess circle of the sphere. 
Morlet’s determination of the remarkjd)lc points in it are annexed, and 
by marking these on a globe or map, the reader will form some general 
idea of its course. For a more detailed one we must refer our readers to 
the chart which accompanies that paper itself. 

this selectiou cannot be made, to bo able to compute the utmost prob^le amount of 
error attendant upon eaeli^datum so supplied. 

In the present ease, liowcv<s*, the utmost errors that could arise must bo far less 
than those which are involved in the formula itself, and far less too tlian arc neces- 
sarily attendant upon the methods and*cifcum8taiic<*s of the observations, even when 
made \fith the utmost care, and, whatsis more, with the utmost good faith. The appli- 
cation of such methods to any* of the observations yet made, may be justly, all tilings 
considered, stigmatised as an abuse of matbematjes ; and t^ same may be said of a 
great number of showy applications of an analogous kind in other branches of phy- 
sical science. * • 
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Lat. 

Long, a 

Date 

Maximum south lat 

o 

13 

59 S. 

20 to 30 W. 

.1776 


15 

.35 S. 

40 to 50 W. 

1822 

Minimum south lat 

00 

00 S. 

laO to 1.30 W. 

1795 


2 

16 S. 

120 to 130 W. 

1823 

Maximum north lat. 

3 

30 S. 

about 105 W. 

1778 

Node the terrestrial equator . . . 

0 

0 S. 

about 180 Et 

1779 

< 

0 

0 S. 

174 ^ 65' E. 

1025 

Maximum north lat. 

11 

43 N. 

50 ’to 07® E. 

1776 

Node 

0 

0 N. 

about 17 E. 

1780 

‘ 

0 

0 N. 

3 45 E. 

1822 


In comparing tlie true lines determined for tliQ, epochs of 177^^ ^Jid 
1825, as dcte^nincd by his calculations, M. Morlet is led to the following 
concl usion. * 

Si la courhc sans iiiclinaison, tout en conservant toujours la 
meme forme, etait transportee parall element a Tequateur pifii* mouvc- 
mcnt commun a tous ses points, les sommets de courbe (^maxima ct 
minima dc latitude) et les arcs paralleles a Tequateur n'eprouveraient 
qu’un simple mouvement cn longitude; et leur latitude restefait invariable.” 

How far even his own table bears ouf this conclusion, we leave our 
i readers to decide. 

To exemplify still further the insufficiency of this formula, we may 
refer to Mr. Barlow's calculation of the position of the pole to which the 
several magnetic meridians (the preceding definition of it) should con- 
verge.* This is in itself, if other proof were wanting, a demonstration 
of the inapplicability of Biot's conclusions, to tKo actual pljenomena of 
terrestrial magnetism ; and we think itAhe more important to ‘notice th'ese, 
as this method is to the present hour the one generally employed in cal- 
culations relative to these subjects!’ * » ^ • 

On these results he remarks, that although from the determina- 
tions relative to the dip and variation, of the needle, we cannot expect the 
most perfect accuracy, yet it is very obvious, from the preceding table, 
that the aberrations in latitude and longitude of the magnetic poles are 
much greater than can be attributed to errors of observation. It will be 
seen that the place assigned to it differs in longitude as much as 57“^ 
betw^ecn one set of observations and another, and as much as 14° in 
•latitude. It will be also' observed, that as we approach the north and 
west, the more westerly we find the place of the pole, and- the more 
easterly the place observation, the greater is its latitude. ■ In short, 
it is evident, from the few examples we have taken, that every place has 
its particidar polarizing axis, which probably in all cases fall within the 
arctic circle, that this is the narrowest limits we are able to assignt.” 
The same discrepancies are also observUble in his Calculations of the ob- 
servations of Sir John Franklin, all made, it will be observed, with the 
same instruments, and by the same observer, and consequently more 
strongly indicative ^of the fundamenthl‘error of Biot's hypothesis. 

• » 

* JSssay on Magnetic Attr€tction9, 2nd Edition, p. 207 ; or JSncycht Metrop, 
Mixed Sciences, vol. i., p. 815. * 

-t Idem, p. 208, aliterSlO, col. i. 
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Place. 

PI 

Lat. of 

N. Mug. Pole 

r.mig of 

N. Mag. Pole 

Obse»%er. 

Tristan da Aciiuha . 

1821 

70 

56 

O 

49 

53 

Captain Marryat 

J rinidad 

I 

fe 

do. 

73 

50 

47 

20 

Do. 

*St. Jago 


. 

1820 

69 

37 

67 

4 

1 Mean of Capt. Mar- 

Tonoriffe . 

. 

. 

do. 

69 

40 

69 

14 

> ryatt’s and Lieut 

IMadrira 

•I* p 

■ do. 

68 

4 

65 

2j? 

j Mud^’s observ. 

Miulrid 


• . 

1799 

72 

47 

50 

3,3 

Humboldt 

Paris , 



1814 

75 

31 

67 

4 

Boiivard 

liondon 



1818 

75 

2 

67 

.41 

Katcr 

lltTlin . 



1805 

70 

2 

70 

44 

Humboldt 

Ca)l)enhagoii 



181.3 

79 

43 

67 

38 

Wlucgel 

Davis’s Straits 



li820 

67 

37 

94 

26 

1 

Jlegent’s Inlot 



do. 

71 

10 

98 

16 


B.iliin’s Bay . » 

p 


do. 

71 

1.3 

97 

3 

ISir Edw. Parrv 

J’obsossitm Bay 

. 


do. 

60 

40 

09 

10 


Melville Island 



do. 

73 

12 

102 

46 

) 



,1 


• 65 

11 

100 

5 


* 


2 


64 

47 

102 

14 

] 



3 

1821 

and 

1822 

67 

35 

104 

25 


Stations in North 
America. * 

1 

4 

5 

68 

70 

17 . 

17 

104 

106 

24 

21 

J SirTJolin Franklin 



G 

60 

51 

• 107- 

31 




7 


68 

58 

105 

54 



1 

"8 


68 

.50 

107 

.33 

j ^ 


This is, we think, enough to satisfy any candid mind that the 
pvohloin rc<|uires a totally new investigation. 

Wc ought not, however, 'to pass by the concluding observation of 
Mr. T3arlow,* without one remark. We do not, iiithjed, fully catch tlie 
import of “that scntcifce, except it 'be intended to affirm that there is a 
different jyhir of poles ^(cenVes of for/jc), to which the needle, at each 
place of observation, is subjected. If this be the meaning, we are sure 
he must long since have discovered tlie total incompatibility between 
such a doctrine and the •fundamental principle of the duality of the 
centres of force, situated in a central molecule; and had it not been 
ri'pcated in his Ti’eatise on Magnetism, published several years after 
his Essay, we should be led to think it a mere slip of the pen. That 
the mode of action, the intensity and direction of the resultant force at 
each different place in his or any collected list»of observations should be 
different, is obviously a necessary c<jnse<juencc of the assumed cir-’ 
ciimstancys, upon which the formula itself is foui^ed ; but that this 
difference should result from eachphice having it^ own “ particular polar- 
izing axis,” would inevitably lead to the conclusion that the number of 
poles, instead of being two, is infinite; and still more strangely, that 
instead of eaCh pair *|f poles a(;t^g in ^1 directions, they hat'o no influ- 
ence whatever upon any point in space save the particular one to which 
they are adapted*. 

The truth is, that in all thesc^ inquiries, two Tundamentaf mistakes 

• 

• It would bo curious to Inquire whether, at any two places on the same mag- 
netic meruUan,’* observations have been made, and to ascertain the positions of tho 
polos of convergence by this method; but vje are not aware whether two such obser- 
vations arc recorded or not.* 
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liavo been committed; but of these we shall speak hereafter,* morcly 
indicating in this phice, that we arc prepared to exhibit the source of the 
fiiljacy. We reserve tlicm to a future page, because tlicy are connected 
with some more recent investigations to which we shall then have occa- 
sion to advert. * 

From the opening remarks of this section of the Iloras Magnetites ^ 
it will apj)6aB that it was our intention to speak ^also here of the curves 
of equal intensity, — or 4t least of the curve of least intensity, or of the 
magnetic equator, according to IIanstecn*s definition of it. Now, whether 
the definition of this equator, hy means of tlie position of the needle with 
respect to the horizon, or by means of the amount of intensity be adopted,' 
we are not left at liberty to assume them as tidenlical. For anything 
that yet appears to the contrary, they may be very remote from eacli 
other in actual position, and they may, as matheiliatical curves, bo 
essentially distinct from one another. At all events, as we remarked 
with respect to the magnetic polos, if <iie two deji nition^ji be of a line 
Avliieli is mathematically the same, that identity ought to be shown hy 
deriving their eqdations either tjic one from the other, or the equations 
of both from some third and different definition. Of course that of the 
centres of force would he both the most Vlirect and most satisfactory. 

• This^'ias not been done, and hence, for the present, we are under the 
necessity of considering them as distinct but totally arbitrary modes of 
definition. 

The intensity of a magnetic needle is materially altered hy its 
temperature; iind an approximate degree of connexion has been dis- 
covered, after nuiuQrous and very, careful experiments, inade by Mr. 
Christie, and JVI. Kiippfor* of Casan,fand shown to he a YcVy^important 
element in the dettirmination. All the ex]^)crimcnts and ol^scrvations, 
however, upon which Ilansteen foiinded his expe»jimental lines of equal 
iiitciisity were made prior to that period, and hence, from the neglect of 
temi>erature, these must necessarily .be very inaccurate. The difficulty, 
too, of making unexceptionable experiments on the intensity, is even 
greater than in those on the dip and variation. 

The great and unaccountable oversight in Hansteen's method is, — ^ 
thiit he does not seek tlie lines of equal intensity in the natural direction 
of the needle, at the several places of observation, hut the lines of equal 
horizontal intensitij. The intensity, inrthis case, is not the whole intensity 
of the magnetic force at the place, but the intensity multiplied by the 
sihe of the dip. What* information, then, can this furnish of the nature 
of the distribution of the magnetic energy at the surface of the earth? . 
The introduction of this foreign element into the investigation, is alto- 

* PhxL Trans., 1824; Annates de Chim^,et Phys., I8i^5. Mr. ' Christie's were 
undertaken and completed some time before M. Kuppfer’p, but there is no doubt of 
tKfe latter being altogetlier independent in hie views an drcsearches. We would not 
be supposed'to say that the influence of temperature on the magnetic intensity was 
then first observ^. It had been known *l<hig before, and had been employed by 
Canton in explanation of the phenomenon of the daily variation, first observed by 
Grabam nearly forty years befdre. The first experiments, on the influence of liigh 
tc'inperatures on the intehsity of magnetism, were certainly made by Mr. Barlow, about 
1820 ; and the first efficient inquiries into the law of that influence, by^Ir. Christie, 
to whoso valuable investigations, both mathematical and ekperimental, on that subject, 
we are indebted for nearly all that is known relative ta it at the present time. 
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too, inasmuch as it renders the question much more 
couiplicatcd than it naturally is, and is such as to offcT no hope of a 
successful termination to the inquiry. His isodynamic lines (the tenq 
which he gives to the lines of equal intensity) are, therefore, productive 
of no advantage, but of Vouch real injury to the problem itself. 

• The same objection applies equally to tlie points of greatest intensity, 
(hitcrniined in»llanstecn’s manner, as to the loci of the points of equal 
intensity just spoken, o^ Considering these as* the centres of fortn*, 
whatever be the law assumed, it is easy to show that the j)henomena, 
mutlier of dip, variation, nor intensity, can he even approximately 
accounted for; even though we admit the existence of tlie four sm*h 
points for which he contends, and allow them any ratio of intensity; hut 
tliis is not the appropriate place for such discussions. At some future 
time wo may have •c^casiori to return to the inquiry. Nor, again, is it 
possible to account for, from his mode of determination, any one particular 
relative to the state and positioif, or to the number of centres of forci* 
whicli produce the liorizontal intensities. There is an essential element, 
the dip, required to render any one of*them serviceable^ If, howcvi'r, 
the real intensities, in tlic direction of t)ie rcsidtajit magnetic forces at 
each place, were mapped out from authentic observations, and due regard 
l)aid to the influence of temperature, — such cliarts would he of inestimalilo 
Millie in the furtlierancc of magnetic science. Is it too much to hope 
that some ardent inquirer may undertake such a task? And especially 
wlien the subject is one of sufficient importance to ensure due honour to 
the efforts he may successfully m^^kc? 

Of the more recent rgsearclies of Ilanstcen, scattered through various 
continental jotSriials, but especially in ^^rofessor ^Schumacher s Astronomische 
Nachrichlen^ it is difficult to give any popular idea, further than this, — 
that they are* almost entirely devoted tt^ a dctemiination of the isody- 
n.imJc lines in different parts of the globe. Of his Magnetismus dcr 
Erde we may possibly, in some future Number, give a pretty complete 
analysis, and accompany it allusion to other matters and other authors 
intimately connected with the subjects of that work. Tlie above brief 
account of his labours may suffice for our present purpose. 

Of all English writers on the subject of magnetism, and especially 
on terrestrial magnetism, Professor Itobison, of Edinburgh, was un- 
tloubtedly the most philosophical and ,the most orif^nal that had appeared 
from the time of Gilbert till a very recent period, llis two treatises*, 
first published in the Supplement to the Encyclo]^cedla Britannica, on t 
“ Magnetism” and the “ Variation of the Compass," arc fine specimens 
of careful inductipn, richness of invention, and luminous devclopement 
of principles: and we are not ac<|liainted with one single work in the 
English language, the style of which is calculated to produce a better 
effect upon the mental hdbits of the young inquirer, than the writings of 
this distinguished philosopher furnish us with. They ought to bcf in the 
hands of every one whose attention Isr devoted to any of the branches of 
physical ilbience on which he treats. We do not, however, in this analysis, 
intend to speak at much length of his labours, on account of their abru|it 

* These are published entire in Sir David, Brewster *8 edition of his works, under 
the title of A Syst^ of Mechanical JPhitosophyy vol. iv., occupying from 206 to p. 376# 
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termination already allud<^d to, but advert to tbem cbiefly on accoilnt of 
the magnetic curve, which was first imagined by him, and which has 
subsequently been brought to bear on tlic present inquiry in a way whicli 
we shall presently describe. * 

lie first considers the action of the four poles of two magnets, placed 
in one straight line, and deduces several of the properties of the chrve, 
in whicli ar needle being placed, the direction of the lesultant forces 
should fulfil given conditions*, and thereby explained several phenomena 
cxliihited by two magnets (and also by a single magnet) which had before 
been deemed inexplicable. lie then considers the action of a magnet on 
iron -filings, and the curves which they form when placed on a paper above 
a magnet t. In an appendix J, he inserts an iavesfigation of the equation 
of these curves for different laws of force, and deduces the remarkable 
])roperty, that in the case of the inverse square of the distance, the sum 
of the cosines of the angles (with their own appropriate signs), itli lines 
drawn from any point in the curve of filings to the polc§. of the magnet, 
was a constant quantity for each individual curve. These curves are 
such, that the -e-niignctic axis of *the particle of iron is a tangent to the 
curve at the point in which it is situated. At a pcriocl (as we arc told 
by his editor) considerably anterior to this, he had, in his treatise on the 
A’artatiou of the compass, conceived the resemblance between this pheno- 
menon and the action of the great terrestrial magnet upon a small 
compass-needle and he aj)pearcd to see, that if we could determine the 
intersections of these curves with the circles made on the globe of the 
earth by their planes, so that the needle ^should have the dip and variation 

* Mcch, Phil., vf»l. iv., p. 221, &c. f P- 269*— 72. t P- 350—3. 

§ Mr. DavicH, of whose researches oit tliis subject wq shall preaciirf'ly give a brief 
aeeouiit, thus defends the propriety of tliis analogy. 

“ It will be reruarked, that in the equation of flic magnetic curvo^ the final position 
of the needle, or that which it takes when its centre is coincident witfi the centre of 
force, is dificrent from that which is exhibited by a needle acted on by an artificial 
mannet in nil our experiments. This mig;ht, at first sight, seem to throw some doubt 
on the validity of the principle employed in deriving the equation of the nragiietie 
curve ; but a little refleetiou will convince us, that the conditions of such experiments 
fire different from those wliieh obtain in the ease before us. 

“ In all our experinumts, the length of the needle itself bears a finite ratio to the 
distance of its centre from the poles of the magnet uj)on which we experiment, and 
henec tlie action becomes mutual; the two magnets, and the system of action, being 
thus rendered compound, itsj results must be expressed by a more complicated forfhula 
thiui ill the case we have siijqjosed, aiidefrom which our equations of the magnetic 
curve have been derived. This eoiAplcxity of the conditions implies <i corresponding 
complexity of the equation by which they are expressed ; but uniform experience has 
* shown that as we dimini^n the length of the needle, and increase its distance from the 
ptilos, the observed results are more nearly approximative to the results of the hypo- 
thesis from which we have started. In the case of the curves exhibited by iron- 
filings strewe<l on a paper above a liar-magnet, the approach of the observed curve to 
the calculiaed one is very close. But in thjp case the length of the needle (or magne- 
tized particle of the iron) is very small in comparison with the magnet, and with its 
distance from the magnetic poles; and, moreover, has, in itself, so little magnetic 
intensitycos to exert an insensible reciprocal influence on the state of the bar itself. 
This is precisely a iqiuiatiire representatipmof the ease of a small needle, acte^I on by 
the terrestrial magnet, though the ratio of the particle of iron to the magqptic bar is 
many times greater than that of a needle to the terrestrial magnet ; and hence the 
discrepancy between the observed and calculated result in the former case is many times 
greater than in tlie latter. No ground of exception to our plan of irf^uiry can then'- 
for© be found in this circumstance, but aather a conflrma^ion of its validity, in reference 
to the use wc have made of it.” (PhiL Trans,, 1836, p. 126.) 



rnnuESTRi^^L m agnkt ism. 


OCO 


mIiIcIi should ijonform to cxj>crienec, the problem would he completely 
solved. He did not, however, enter upon the inquiry under this aspect*; 
nor does it appear, from any of his writings, so far as we know, that lu‘ 
liad any distinct idea of the mathematical methods by which this may be 
accomplished. * 

• More recently, Mr. Davies has undertaken the examination of the 

mathematical consequences of the theory of two ccfilres' of Jo^ce^ situat(‘d 
anywhere within or upon the surface of the earth* viewed as the sole or 
jirincipal causes of the phenomena of dip, variation, and intensity : but as 
only a very small portion of these have yet been made public, we are 
imable to give any developed account of his methods or results, further 
than can be gathered from •two papers in the Philosophical Traiisactioiisf, 
one of which only has been actually jmblished, though the other has bt‘eji 
privately distributed by the author, and a copy lies before us, of which, 
together with the Society’s lleports, we shall avail ourselves in this 
place. ^ • 

His first step was founded on the consideration, that the needle 
when left at liberty to take a position iA the direction of,ihe resultant of 
the forces acting* at the place in which it was situated, would, being pro- 
longed, cut the magnetic axis in* some point* or*he paralhd to it; if, them, 
from the observed dip and variation, together with the latitude and loii^gi- 
tilde of the place of observation, the equations of the line in which the 
needle is situated be formed (to which the above data are necessary and 
sufficient); and this be done for four different observations, the requisite 
conditiojis for the position of the magnetic axis f7.vc//’ will be found. It is 
well known to thoso veri^d in this branch of geometrical inquiry, that 
when four ^rtifight lines are any ho^^ given in space, so that no two of 
them be in the same piano, there can be only two straight lines drawn 
which shall, citjt them all »four.* But as the magnetic axis cuts the four 
lilies of direction of the needle, and these four lines have been given by 
observation and subsequent calculation, there are only two positions of the 
magnetic axis which correspond to these positions of the needles possible. 
Moreover, if this inquiry were instituted respecting several sets of needles, 
and the equations of tlie magnetic axis calculated from each of them, then 
if the observations be correct, and the whole phenomena due to the action 
of two poles (or of any number, and of any arbitrary intensity situated in 
the same straight line, for the above conclusion corresponds to this hypo- 
thesis also), fhey ought to indicate the sSLme line. We have said line, 
singly, for if we suppose both the lines given in ^such case to furnish . 
solutions, which they would algebraically, yet it would still only indicate 
two different positions in either of which the magnetic energies may be 
situated separaijsly to fulfil the conditions, but not in both simul^neously, 
as in this latter case w5 should infer the actual co-existence of at least 
four poles not situated iif the same straight line, contrary to the original 
hypothesis, lie, however, proceeds to the examination of this* part of 
the question by another and a shortei* process: viz., by inquiring whether 
either of* these axes so dcterpiined from four giv/;n positions of the needle, 

• Mech, Bhilf vol. iv., p. 294, 

•f “ Geometrical Invcsti^tiona concerning flio Phenomena of Terrestrial Mag- 
netism. {Phil, Trans,, IdSd, p. g21, and 1836, p. 95.) 
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IS cut l>y a lino Jrawn In the direction of* a fifth needle d^termmod in the 
same manner. lie, tlierefore, calculated the equations of six different 
needles, viz., those at Port Bowen, Boat Island, Chamisso, Paris, Valpa- 
raiso and Paramatta: and from fhe first, third, fifth and sixth, the equa- 
tions of the magnetic axes. In comparing each of these two positions 
with that of the Paris needle, it is found that the least distance betsveen 
this magnetic axis and the needle in question is between, a sixth and a* 
fifth part of the terrestrial radius — a distance ^too^ ^eat to he supposed 
capable of resulting from mere errors of observation, if the methods of 
observing he themselves* to be trusted : since he states from every other 
case he has tried, the discrepancies are as great or greater than in the one 
he has given. • 

The very great labour attendant on these calculations offers little 
inducement, in the absence of data upon which peiftjct reliance can he 
placed, to examine them more minutely or extendedly : and hence, tliough 
the method in respect to its inatheniatical processes is complete and 
simple, Mr. Davies abandons this mode of inquiry, at least, for the 
present, lie, bpwever, remarks, ’that to lessen the actual labour of a first 
approximation, he has had recourse to constructions by tiicans of the des- 
criptive geometry; and tliat “ there is a greater degree of approximation 
in tlic few magnetic axes which he has thus determined from existing 
data than appears compatible with any other theory of the constitution of 
the terrestrial magnet than that w^hich considers tlie magnetic forces 
situated in two isolated centres or poles.” Still, ‘‘he w^ould not be under- 
stood to say that the approximation is clqsc, hut simply that in comparison 
with all the positions which the lines may tali;e, there seems to be owe 
region in space, in reference to the cp-ordiiiate planes or plunps of pi*ojcc- 
tion into which they dispose themselves, but efispose themselves very 
irregularly in it*." • * r , . 

He next proceeds to inquire whether the general mathematical cha^ 
racter of the phenomena which would result from the hypothesis of two 
centres of force, situated anywhere within, or upon the earth, arc in their 
larger features correspondent with those which observations seem to point 
out in nature: to effect which he returns to the investigation of the pro- 
perties of the magnetic curve of Professor Kobison, which he gives for 
any ratio of the intensity of the two forces, in a form of which the equa- 
tion of Professor Playfair is a parti<;ular case ; though in his subsequent 
investigations he takes the intensities equal, inasmuch as he finds by the 
^application of the‘ natural interpretations of the resulting formulae, that 
their inequality would necessarily imply the existence of two magnetic 
equators, or lines at any point of which the dipping needle would take a 
horizontij position t. By changing the method of mathematical investi- 
gation, he then finds, admitting the <fqUality of intensity in the two poles 
for the foregoing reason, that the consequence \s — - the magnetic equator 
is one single and continuous line on the surface of the earth. So far, then, 
the phenomena appear to he coihpatible in a rough degree with the 
h3rpothesis ; and a more# minute comparisoi) cannot be fairly instituted, 
till more perfect data r ’ ' ’ 3. ^ 


Phil, Trans,, 1835, p. 233. 


„ t im. p. 244, art. 12, 
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The remainder of these papers is devoted to the investigation of tlie 

properties of the magnetic curve, which are very fully developed: and to 
the determination of the curve of verticity (or that at any points of 
which a needle being placed, it shall ha directed towards the centre of the 
earth, or perpendicular to the horizon), and of the number of points in 
winch such a curve can meet the terrestrial surface. We can do little 
more, in a popular foym, than describe the general chiyaCter of the 
methods of inquiry^ and state the result in which those investigations 
terminate. 

He first ohtaiifs the rectangular equation of the curve of verticity * * * § , 
and finds it, like the magnetic curve from which it is generated, is of the 
eighth degree: and .that* combined with the equation of the magnetic 
meridian +, it gives an equation of the tenth degree from which to deter- 
ynine cither co-ordinate of the point of verticity on the terrestrial surfact; ; 
and, as he remarks, after several fruitless attempts to solve these equa- 
tions, or thoj^ which arose frdm them by trjxnsformation, he was com- 
pelled to admit that, in the present case, f oiler e et Jugere est triumph u.s\ 
However, by means of the polar equafi9n, this importarafe fact was brought 
out, that no more than two points of the curve of verlicitp can exist in the 
same line drawn through the dentre of the earth J . 

Returning to the original conditions, ho then finds that two Sf^arate 
cases of the problem are involved in the same general equations, only one 
of which can belong to the physical problem : namely, when the magnetism 
in the two poles is of like kinds and of unlike kinds — the latter being 
the one which must inevitably belong to the constitution of the ter- 
restrial maguet in the hypothesis ; since it is contran;y to all analogy and 
to all imagination, to, suppose that a single magnet can have only two 
poles, and^hose both of the same kind. It required considerable and 
laborious investigations* to separate, in a perfectly satisfactory manner, the 
two sets of branches of the magnetic curve involved in the general equation 
distinctly from each other,, and assign them accurately to their respective 
physical cases ; and it was at last effected only by the introduction of a 
totally new scries of mathematical processes, though ultimately brought 
into a form adapted, in some degree, to pre-existing ones. The general 
method consists in an investigation of the necessary expressions for the 
various lines, singular points, &c., which geometers have occasion to dis- 
cuss in the examination of the ^ropertiqs of curves, by means of the 
angles of the triangle, whose base is tlie magnetic axis and vertex of a 
point in the curve. From the properties of the convergent magnetic 
curve §, such properties of the corresponding curve of verticity arc 
deduced, as are essential to the solution of the physical problem; 
together with* the gcnpral character of that corresponding to the divergent 

• It had before been shown, and indeed a moment’s reflection renders it obvious, 
that these loci are linear, and all situated M one plane, passing through magnetic 
axi^ and centre of the ea^th. * « 

•f* ^hc great circle-plane passing through the magnetic axis. 

X Phil. Trans., 1836, p. J04. » 

§ The curve which is produced when the forces are of unlike kinds t the divergent 
being those l^hich result when the forces are of the same kind. These distinctive and 
.appropriate terms were firs* employed by Professor Leslie, in his Geometrical Analysis, 
page 399. « 
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branches: and carefully -drawn figures of them p-re annexed, Tlit* conse- 
quence at wbicli lie arrives is — that if we admit the h^jndhesis (f two 
centres of magnetic force situated within the earthy there will he two and 
only two points on the cariJis surface^ at which the needle can take a 
position vertical to the horizon, 

“ Whetlier,” he continues, “ this be the number actually existingibn 
the surface “of our earth, we are not at present ip a condition to deter- 
mine. One such undoubtedly there is, and a seconds is probable, but its 
position has not been assigned ; neither, from any observations yet pub- 
lished, can it be even appifoxinnitely determined, nor, therefore, its exist- 
ence positively affirmed. I am not . aware that any observations give " 
reason to suspect the existence of more than these t^o ; and hence, so far 
as we can judge from the data before us, the conclusion now obtained as 
a consequence of two magnetic centres of force, is db^iisistent with the 
phenomena for which the hypothesis is required to account. It is^ 
therefore^ a strong argument^ in the presM state of our actyal knowledge 
of the phenomena of terrestrial magnetism^ for the truth of that 
hypothesis '^ ^ ^ 

This is the utmost extent to which the solution of tlie problem has 
been advanced in this direction : and hc^c we are compelled, for tlie 
• present, to leave the subject. 

Addendum. — Since this paper has been in type, a memoir by Baron 
Humboldt has been submitted to the Boyal Society, and a Keport uj)on 
it, drawn up by Mr. Christie and the Astronomer Royal, has been also 
given in. The object is to urge civilized govefnments, e^ecially that 
(f England^ to establish a few well-appointed permanent magiietical 
observatories in appropriate positions on thjD globe. Many ol the diffi- 
culties to which we have alluded at p. 383, wo'uld then be 'removed : 
and we have little doubt of this system completely supplying all the 
data that will be required. We trust the, British Government will 
not be backward in seconding the efforts made to complete a system of 
inquiries, which in origin and cultivation have hitherto been almost 
entirely British, and in which, too, Britain has a deeper personal interest 
than any otlier nation in the world, 

« 

• Phil. Trans, y 1836, page 1P4. lie remarks, however, that could we conceive 
such a constitution of the terrestrial magnet as should have two poles of like kinds, 
tliore would alumys be* two ^points of verticity, within certain limits- of relation 
between the positions of the poles, the centre of the earth and the magnitude of the 
earth’s radius, there may be four such points. 
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MISCELLANEOUS INTELLIGENCE. 

Pretuion in Scientific Terms. No. III. 

Force; Power; Fluent-Power. — “A great source of confusion anti error 
in Mecbanica? Philosopl\y, as treated of in books, is an indi»t;riminiito and 
ambiguous use of the*tenrrs, forces “power ^ resistance, and others of corrchUive 
import, to signify several different sorts of quantities; accompanied by a 
corresponding vagueness of apprehension in re|^ard to the existence and 
“nature of these diliercnces. Whether the ambiguity of language is the 
cause or the effect of the indistinct notions on the subject, I need not 
inquire. It is certain that they tend mutually to perpetuate each other, 
and I have no dSdbt that, collectively, they have done more to retard the 
progress of mechanical philosophy, and to bring it into ilisrepute among 
practical men, Jhan all other causes united. That there may be no misappre- 
hension in regard to (he precise meaning I attach to the language I use in 
speaking of these different quantities, I ’^liall, before I pn^fcod further, point 
out the differenc^os to which 1 allude, and tlie mode in which I shall distinguish 
them. • 

Mechanical agency may be contemplated under several different aspects, 
in each of which respectively, its magnitude is a different species of quantity. 
My present purpose requires me to notice three of these : — 

1. It may bo considered with reference solely to the simple pressure or 

effort, exerted at any point, or indivisible instant of time. In this view its 
magnitude is expressed simply in pounds ; this quantity I call force, or force 
of resistance, t * 

2. It may be considered with reference not only to the force, or pressure 

at any point'of time, but also with reference to the distance through which it 
is exerted, *bul without reference to the time occupied in moving through that 
distance. In this \iew its magnitude is e.xpressed by the product of force and 
distance. The cost and valiie of all mechanical effects, and, of course, the 
cost and value of all mechanical power, are proportional to this product; for this 
reason I designate the quantity resulting from the product of force and 
distance by the niimo power. This product is the true measure of mechanical 
power in all cases, when contemplated as an agent, producing a determinate 
aiAonnt of any of the various ultimate effects aime^ at in practical mechanics; 
for the amount of effect produced will always h'% proportional to this product in ’ 
the moving power. ^ 

3. Mechanical agency may be contemplated as ar quantity depending fol* 
its magnitude, not on the total amount of its effects, but on the rapidity with 
which it produces given amounts of effect; that is; it may be considered not 
only with reference to t^je force and distance, but also with reference to the 
shortness of time occupiecj in passing through that distance. 

. In this view its magnitude is expressed by the product and distance 
divided by time, or which is the same^thing, the product of force an'fl velocity. 
This prpduct of force ^and velocity is not a measure of power, but of a ratio 
which power bears to time, 4 )r in other words, it*is a measure of the rapidity 
with which ^ower flows out and is brought into action. This quantity, there- 
fore, I call fluent-power. , " „ 

1 will recapitulate these liistinctions. 

. Yol. 1. - • 2*^E 
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Force is the pressure in pounds. 

Power is the product of force and distance. 

• Fluent-power is tlie product of force and velocity. 

Again, — » 

Force is simple pressure, irrespective of duration or motion. 

Power becomes developed as this force moves, in proportion to the distance 
moved through. ^ » 

Fluent-power is the ratio of this developement to, the time in \vhich it 
takes place. 

These are three quantities, which are totally different in their nature, and 
between which it is of the utmost importance clearly to distinguish, in every, 
branch of mechanical philosophy in which they aiee introduced, and in none 
more so than in that which treats of the resistance of fluids. 

It may seem incredible to some, that distinctions so abrious and simple, 
and the propriety, and even necessity, of which are so manifest, can need to 
be laid down, and insisted upon in the nineteenth century, especially in a 
branch of science which has been cultivated ever since the flays of Archimedes. 
But if any one lo Afdiom this sentimrtit may occur, will first clear up his own 
views with regard to these distinctions, and will then in the light of them 
examine the books, he will bd astonished to find what a medley of confusion 
, and wrror they contain, in every branch of mechanical philosophy to which 
these distinctions are applicable. Even the Treatise by Olinthus Gregory, 
who, perhaps, brought as high a degree of mental and mathematical acumen 
to bear upon the subject, as any who have preceded or followed him, should 
not he excepted from this remark. 

It was an oversight, or misapprehensioti, of these distinctions, that em- 
barrassed the views 'of your two correspondents, to whose conamunications I 
have already referred, and which has them to suppose that tfee different 
results at which they have arrived, ip estimatii\g the perpcndiculac action of a 
fluid on a plane oblique to the line of its motion, arc at variaiice? with each 
other. Correctly understood, these results are in perfect accordance, not only 
with each other hut with the common theory. , They diffe r, it is true, not, 
however, in principle, but only in the nature of the quantity deduced.” 

The two correspondents referred to, are two highly-respectable Professors 
in the United States. Mr. Blake, whoso remarks we have been quoting, 
after stating the question between them, and showing that, by the strict use 
of the terms in the senses, he has proposed, the debateable ground between 
the disputants is narrowed, if eiot altogether annihilated, proceeds ; — 

“ In the foregoing remarks, I have endeavoured to give a prominence to the 
distinctions I have mada between the different aspects in which ‘mechanical 
agency may be contemplated, corresponding to my views of their importance. 
That the quantities between which I have endeavoured to distinguish are diffe- 
rent, is no Lew discovery. Their difference has always been recognised, when- 
ever it has been adverted to. It has, however, Jjeen ^5o little adverted to, at 
least in treatises on mechanics, that it is scarcely to</ much to say, that it has 
been wliohy overlooked. Nothing is more common, not only in loose conver- 
sation and writing, but even in the hooks which profess to teach on this sub- 
ject, than to find these several quantities spoken of under one and the same 
name, without any discrimination at all, and evidently without any apprehen- 
fcion of their difference. It is to this circuinstance, as I have alrea&y suggested, 
thill 1 chiefly attribute the wcll-knovvn fact that, in Veference to the application 
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and use of mechanical power, tlieory and practice have* hithci-to wooed each 
other almost in vain. Whenever a p^ood treatise of mechanu-s aUall be gi\cii 
to the public, in which these distinctions are laid down, in limine^ as funda- 
mental, and carried out through all branches of the subject, as 1 have endea- 
voured lo carry them out here, that moment, in my view, theory and practice 
oil this subject will be wedded, and a new era in their history will cotn- 
raencc.” — Blake, Ilcma^ks on tke Theory oj' the Uesistauce of Fluids. 
Silliman’s Journal, No. LX. 1836. * 

Without expressing any opinion, at present, upon the accuracy of 
the definitions given by Mr. Blake, it is impossible not to acknowledge the 
justice of his observations. The careless, and therefore, the frequently 
contradictory use of termss is an old and inveterate disease. The experiment 
advised by Mr. B. to those who have any doubt upon the subject, must, unfor- 
tunately, under ekisting circumstances, bo undergone by at least every self- 
taught student. It is a painful necessity which ought to be remo\ed, and 
which would be in a short time, if authors were as anxious and as fearless to be 
understood as this gentleman. His example, if followed by our own country- 
men, who are the greatest sinners in this respect in Euvop^, would save many 
a tiresome and«'unprofitahle investigation And many a mischievous dispute. 

Sqfety- Stopper Jor Steam-Boilers. 

Explosions of steam-boilers are frequently the effect of an accumulation of 
sediment within them. This forms a crust on the interior surface, particularly 
on the bottom, and being a bad conductor of heat, insulates the metal from 
the water. It is, therefore, extremely favourable to the former acquiring a 
high and injurious temperature. Wheri this has happened, the difference of 
dilatation,* which sonmtiines occurs,* destroys the adhesion of the sediment, 
and exposes the incandesceiV metal to, the water. The in.staiitaiieous pro- 
duction ofstdara, which Is the consequence of the contact, is often so enormous, 
that the boiler, unable to withstand the sudden increase of pressure, explodes 
with more or less violence. To this peculiar case of danger, no one had, up to 
a very recent period, been very successful in applying a means either of 
remedy or of prevention. To use distilled or filtered water, to invite the deposit 
to subside in parts of the boiler not exposed to the fire, and to prevent accu- 
mulation, by frequently cleaning out the boiler, were the principal means 
Used. That these have been very inadequate, and that a remedy for the cvij, 
or a prevention of its occurrence, had been, long desired, every one at all 
acquainted* with the causes of destruction of steam-boilers is well aware. 
Water which, on evaporating, leaves no sediment, cannot be obtained in a vast 
majority of instances in which steam-boilers are used, and the labour and 
inconvenience which the frequent removal of the deposit requires, often causes 
this necessary, operation to be deferred far beyond the time that it ought to be 
done, either for the preservation bfnhe boiler, or the safety of those near it. 
With this view of the case, and with the recollection of the length of time this 
particular cause df mischief had battled the ingenuity of the mos* successful 
improvers of the ^steam-boiler, we easily feel how eagerly would be 

received an invention which, should faithfully giv<i an indication of this peculiar 
danger whenever it may be approaching, and which should, if this indication be 
neglected, avert the danger, by suspending, in proper time, the action of the 

immediate agent. - '* ' ’.n ; ^ . 

.2^E2 
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Such an invention has been recently accomplished by M. Galy.Cazaktt*. *U 
has been patented both in France and in England ; and after the usual severe 
examination of La SociStS d' Encouragement of Paris has been declared 
worthy of their large gold medal. * 

simple and ingenious apparatus, by which M, G.-C. succeeds in 
rendering this essential service to the safe application of steam-power, is the 
following : — it should, however, be premised, that the invention is not intended 
to be substituted for the present safety and escape-valves, ^but to be used in ad- 
dition to them. A small tube is passed through the boiler and its top and bot- 
tom, directly over the part where the fire strikes the latter most forcibly. The 
upper extremity of the tube projects from the boiler, and is terminated by a 
transferring-cockt. The lower extremity is riveAed to the boiler-bottom, 
and its aperture is slightly contracted in its diameter. '‘In the passage of the 
tube through the boiler, a communication is made betw»ou them by a few 
holes. These are pierced in the tube, and so as to be as high as possible 
above the regular water-surface level. u 

The aperture of the lower extremity of the tube is closed' by a means 
which deserves attiyition. A stopper, • which may be either a plug or a ball, 
of fusible metal, is deposited in the*' transferring-cock, and bjVdie half-turn of 
the handle convoyed into the ilibet as soon as Jt has dropped from the cock, it 
, is exposed to the current of steam rushing through the perforations in the 
tube, and is driven along like the ball in an air-gun. At the end it is 
arrested by the contracted diameter of the tube, and is so powerfully held 
there, that it hermetically seals the aperture. This stopper, so applied, 
becomes an integrant part of the boiler, and from its position is, like it, exposed 
to the direct action of the fire; but there il this important peculiarity with 
regard to the stopper-*-it never can be, on its upper §idc, in contact with any- 
thing but steam. Now that of the boildr-bottom is akvays intended to be in 
contact with water, and may be sopa^;atcd from jt by sediment. r 

If we suppose a boiler-bottom, guarded by a safe^ty-stopper, ^o be liable to 
become dangerously heated by either of the sets of circumstances which are 
the sole causes of this syiccies of mischief the stopper will melt before the danger 
becomes serious, the tube will be uncorked, and steam will issue precisely at the 
point it can be most effective, i.e. directly upon the fire; the latter will therefore 
bo instantly damped, and the usual danger as instantly averted. This alone 
is a most valuable property in the invention, and sufficient to recommend it 
to general adoption; but it fiasthis additional advantage in practice; viz., that 
it operates without stopping ther.engine ; 4;hat as it damps, not extinguishes, the 
fire, the supply of steam is moderated, and never entirely suspended, and that 
ahother stopper can, \)y means of the transferring-cock, be conveyed into the 
tube, and the aperture again hermetically sealed in a very few seconds after 
the fusion of its predecessor. 

M. G.-G. extends the application of this principle to the ^ides, as well as 
the bottoms, of boilers, in order to preveifi thg mischief which results fj-om a 

t 

* Prof^sseur des Mathimatigues-J^hysiques at the Royal College of Versailles, 
f This cock is symilar to the greasiog-cock of a steam-engine — its plug is not 
perforated, but has a chamber only, this receives the article to be transferred; on 
turning the plug half round, thcp chamber is exjiosed ta the other part of the tube, and 
the article drops into it., The use of the cock is to keep the tube closed during the 
transfer. 

X These are — total absence of wateirin the boiler, fram deficiencies of supply, Acc., 
and — ^inttulation of the bottom by sediment, c ’ 
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flo'ptession of , the water-surface below the level of the Hues. In this case the 
tube passes obliquely from the top of the boiler through it, and terminates in 
the side to be protected, and the plug-form of the stopper is changed to that of 
a ball. Should the water-depression tajee place, and the boilei-faidc become, 
in the absence of watet, too much heated by the action of the fire, the ball will 
nA)lt like the plug in the first instance, and the same desirable consequences 
will follow. , 

M. G.-C. also ^u^ge^s, that the injection-pipey of the water-supply should 
extend further into the boiler than usual, and be carried quite round its sides 
at the greatest convenient height, and that this prolongation should deliver the 
. water through a large number of small holes, so distributed that they should 
bathe the whole interior surface of the sides. This would be another means of 
preserving them at Till limes from injurious increases of temperature, even 
when the water i»jthe boiler might be the lowest possible. 

Self-regulating A'p'paratm for the Sujyphj of Steam-Boilers. 

As the most frequent cause of the explosion of steam-boilers arises from the 
depression of the water-surface below % certain level, it is evident that the 
constant maintonance of this surface at Ta, proper heighi, is an ohjeet of the 
highest importance. It appears, from causes intowvhicli we shall not now iinpiire, 
that much more attention has been paid to this essential appendage of a safe 
boiler in the United States^and in France, than in this country. We select* 
two instances to which publicity has recently been given, in the latter kingdom, 
by the Soci^tH d' Kneourac/cment, One of these is of universal application, and 
possesses that extreme simplicity which characterizes the results of refined 
invention. M. Galy-Cazalat, whose safety-stojipcr has been d( scribed in a 
preceding is also the author of tiiis apparatus. >To the chamber of a 

fecding-piAup (which has a pow'er ifiore than sufiicient to supply the greatest 
evaporatieuf leakage, &c., of tl^e boiler to which it is applied), M. G.-C. attaches 
a very .small tube, this he leads into the boiler, and establishes a second con- 
nexion between tliein, the first being the usual one, — that of the iiijcclioii-pipe. 
This small tube rises in the ^lodcrtothc required water-surface le\el, and there 
expands into a cup-shaped termination. In this lies a hollow metallic sjihere, 
light enough to tloat in w'atcr; and though allowed a certain play, jet is pre- 
vented by a bridle from escaping, and thus acts as a \alvc. This is the whole 
apparatus ; its action is as follows : — When the supply happens to be hu ger 
than the evaporation, &c., takes off, the water-surface luit orally rises in the 
boiler; this rising lifts the spherical wive out yf its scat, and permits a snialb 
quantity of ’the hot water to pass througfi the tube into the pump, the next 
exhausting stroke of which, by producing a vacuum, changes the hot water inlo 
a voluiqe of steam, which, filling the pump, prevents the rise of water, and 
checks the supply. The succeeding strokes of the pump continue iiicfFective 
by the same m^ans : they merely create and compress steam, until ;^he wafer in 
the boiler is so much ev&poratjec\, that its surface descends low enough to reseat 
the spherical valve, and ciit off the connexion between the boiler and the pump ; 
this done, no more hot water can descend, the steam in the pump is jjondensed, 
and the latter recon^^mences the water-supply ; "a little linae may bo necessary 
in the farming and cooling of the pump before jfs full operation can, in each 
change, be attained, but the\ange of water-surface in the boiler, through which 
it may safely travel, is always sufficiently ample to permit this. To facilitate the 
cooling, the piston of the* pump is made hollow, so that the atmosphere may 
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have access to it. As, in order to ensure the buoyancy of the metallic sphcie.jt 
must be made very thin, and therefore uncviual to sustain great p’rcssure when 
occurring on one side only, M. G.-C., to prevent its being crushed by the steam, 
encloses a little water within it. This is. of course, raised into steam of the 
same elasticity of that which surround's it, and exactly balancing the external 
pressure, preserves the sphere from a change of form. 

The other apparatus referred to has been adopted by the proprietor of a 
large cstablishnfcnt in France, and can be used in stationary, steanf-boilers only. 
The ajiparatus consists in a receiver and two stop-docks, put in action by a 
counter-weight, which is raised occasionally by an hydraulic lever. A correct 
idea of the arrangement may be formed by imagining a c}L.ider to be attached 
to one end of the beam of a balance, and a weight at the other. 

The receiver, by its position with regard to the stfeam-]boiler and a rese.voir 
of water, can be suddenly filled with either water or steam. Its weight is thus 
\aiio(l, and will become either greater or less than the counttjr- weight. When 
filled with water it is greater, and, of course, the beam declines on the side of 
the receiver. When this is replaced by stca*n, the counter-weight is heavier. 
This then descends, and raises the receiver. The axis of the beam is in con- 
nexion with the stop cocks, which, in^ the several positions resulting from the 
movement of the beam, open ^communications alternately vvilli the reservoir 
and with the boiler. 

• When the receiver has obtained its dose fi*om the reservoir, it descends by 
its superior weight; a stop-cock is opened, and, if the water-level be low, the 
contents of the receiver pass into the boiler; and the former lo.sing weight by 
tlic exchange of water for steam, is lifted by the counter-weight to the resiM-voir, 
and, receiving a further supply, again descends. If the water-level be sufii- 
cicntly high, tlioiigh the communication by the stop-co^k be made, yet no water 
passes, and the receiver remains stationary until the water-level descends below 
the assigned point. This last effect is owing to the orffice of communication 
Ix'ing below the desired water-level; and of course 091 being open* unless the 
water-surface has descended below it. 

This mode of feeding a boiler has been in actual operation, in tho establibli- 
nicnt in which it is erected, for several years, and' its success has completely 
demonstrated the practicability and the value of the design. 

Another Bequest to the Ingenious, 

“ To the President for the time being of the Civil Engineer Institution in Trust, 
the interest to be expenijed in Annual Premiums, under the direction of 
the Council, Two Thousand PiOunds. e 
“ All my scientific Books, Book-cascs, Prints, and such Drawings as 'ray Execii- 
^tors shall consider suitable, arc to bo delivered to the President of the Civil 
Engineer Institution, for its use and benefit, on condition that all those 
Articles, as well as the Books, Prints, and Drawings already presented by 
me, shall, ‘in case of the said Institution being discontinue!;!, be delivered 
to the Royal Society, Edinburgh, for its^se.” •• 

Extract from the Will of the late ^Thomas Telford, Esq., 
Civil Engineer, London, who died in tlie Autumn of 1834. 

In our last Number we inserted tho noble Bequest of John Scott, of Edin- 
burgh, who, far away from his native country, <left a considerable sum of 
money for the encouragement of the useful arts ; and we also thought it a 
duty to animadvert on the conduct of«thosb parlies fci whose hands the distri- 
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Imtioii. of the proceeds of the legacy were ultimately left. Wc ha^e now 
recorded a later case of the same public-spirited description. Mr. Telford, also 
a Scotchman, also dying, though in London, yet far removed from Scotland 
and his native place, bequeaths also a considerable sum of money for a* very 
similar purpose. The case is, indeed, *so far so precisely parallel, that wo pro- 
oeeded with more than ordinary interest to ascertain the conduct of the trustees 
or their ageyts to whom the care of the latter bequest was confided. We cer- 
tainly did venture to hofe that the parallelism migjit not contiAue further in the 
two cases, but we were determined, if it did, to express ourselves as freely, at 
least, of the Institution of Civil Engineers of London, as we bad done of the 
Franklin Institute of Philadelphia. 

We aie glad to announce, as Englishmen and as men, that our hopes 
were realized, and we have the gratification to subjoin, for the information oj 
the ingenious th^imghout the world, the following resolutions of the Council, 
under whose direction Mr. Telford has left the interest of the £2000 to be 
expended. 

Kjctract frofn the Minutes of a Special Meeting of the Council of the Institu- 
lion of Civil Engineers, Jield %^rd Eebruary, 1835. 

Resolved, upon consideration of the above bequest of their late highly- 
esteemed and much-lamented Jl^resident, that-*- 

I. The Premiums to be given be both of an honorary and gjecuniary 

nature. * 

II. That the honorary premiums consist of medals in gold, silver, and 

bronze, to be called the “Telford Medals,” with a head of the late pre&idcnt on 
one side, surrounded by the words, “ Institution of Civil Engineers, founded 
1818;” and on the other “Telford Medal,” and a suitable device, leaving a space 
for the nai^e of the successful candidate, and the object of the reward ; or of 
such otlfiir description of honorary fnedals, and of such size and value as shall 
bo detenftined by the Couiujil. ^ 

HE Tliat the principal subjects for which premiums will be given arc — 
1, Descriptions, accompanied by plans and explanatory drawings, of any work 
in civil engineering, as fa^i as absolutely executed; which shall contain authen- 
tic details of the progress of the \vork’*'. — 2. Models or drawings, with descrip- 
tions of useful engines and machines; plans of harbours, bridges, roads, rivers, 
canals, mines, &c. ; surveys and sections of districts of country. — 3. Practical 
Essays on subjects eounected with civil engineering, such as geology, mine- 
ralogy, chemistry, physics, mechanic arts, statistics, agriculture, &c., together 
with models, drawings, or descrii^tions of ^ny new and useful apparatus,* or 
instruments applicable to the purposes of engineering or surveying, 

IV. No premiums can be given until the nuxt session of the institiUioii, 
but specimens of the “ Telford Medals” will, if possible, be provided for the 
inspection of the members previous to the close of the present session ; and 
any communications for reward, presented during the present session, will bo 
considered as subjects for premiuAas in 183G. 

V. The number oV nature of premiums to be determined by the Council 
at a special meeting or meetings to be called for that purpose. No member of 
the Council can be present at any ifieeting for determining the premium of the 
class for which ^he may bq a candidate. The quorum of the council for deciding 
on the p|emiums must consist of at least the president, two vice-presidents, 
and four members, or ^n case of .the junavoidable absence of the president, of 

• Smeaton*6 account of the Edystone Light-house may be taken os an example. 
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three vice-presidents, and four niembera of the council ; being in eitlvji* case 
seven, as the smallest number of a Council for awarding premiums. 

VI. The premiums to be distributed to the successful candidates at a 
special general .meeting at the end of the session. 

VII. In the distribution of premiums no distinction«will be made between 

natives and foreigners. * 

VIII. The proceedings in Council respecting the premiums^ to be made 
known at the ordinary meeting of 24th of February, from the chair; and 
that piintcd copies of the same be circulated to eveiy member of the Institution, 
together with the substance of the address of the President on the 27th of 
January, 18.'15. 

To the bequest of Mr. Telford and these resolutions, and particularly to 
the seventh, we desire the same extensive attention that we requested to the 
legacy of Mr. Scott, and to the terras in which it was acti^ajly bequeathed; 
and further wo appeal to the justice of the Franklin Institute, that they will 
enable us soon to announce that the following statement and contrast has 
ceased to be true. * 

The proceeds of a legacy of £530 were , The proceeds of a legacy of €2000. 
left to “ ingenious men and women,’* were left “ to be expended in annual 
by a Scotchman dying in Anfcrica. premiums” by a Scotchman dying hi 
The Franklin Institute of the state of London. The Institution of Civil En- 
1-ennsylvania for the promotion of the gineers of London, at liborly to make 
mechanic arts, endeavour to limit the any restriction or condition they please, 
knowledge and the advantage of the take no advantage of their position, but 
bequest to “ the ingenious of the decide that in the distribution of the 
United States only,” premiums “ no distinction shall be 

made between Natives and foreigners." 

Estimate of the Ejfcaaj of the Hot-Air Blast. , 

« »• ^ 

Thk calculations, 8cc., of M. Clement Desormes, have induced him to doncludo 
that the temperature of the furnace for smelting iron is increased 270°, — 360° 
Fahr., by the introduction of the hot-air blast ; and be states, that he considers 
this increase to be adequate to the explanation of all the observed effects. 

Estimate and Expression of the Value of Acclivities in Roads. 

It is evident that, if it were possible, by calculation and the correct reduction 
of the various kinds of difficulties into equivalent quantities of the same kind, 
the comparison of two lines of roaiF, of vdiat6ver material or construction, might 
be simply and satisfactorily expressed, either by numbers, or (to the eye) by 
lines of proportionate length. Supposing, for example, there were two roads 
leading from the same commencement* to the same terminus, and that it wore 
wished to express, as concisely as possible, the merits of each, could it be done 
better than by Wying the balance of the advantages and^disadvantages of the 
one, compared with the other, are as (suppose) 5 to '4; more extendedly, that 
.50 miles might be run in the same time, with the same load, as 40 miles on the 
other; or supposing one line to bo entirely Jevel, and the other has depreciating 
acclivities* if it were said that 90 feet of rise in the latter were equivalent, to a 

* In the parliamentary engineering language of the present session, there is no word 
c'xpreasivc of the commencement or starting point of a rail-road, nothing but ^**£ermtnus** 
and “ terminiy''* are yet provided. So that FngUsh gentlemcK and English counsel arc 
constantly talking about “ beginning at the end (terminus)/)f such and such a railroad 
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mile of distance on the former, &kJ*? The quackery and humbui? of such terms 
as “ characteristic gradient” would then, as they ought, be banished from all 
rational discussion. Nothing can be more amusing or pitiable than the fre- 
quent misapplication of the barbarous term “ gradient,” both by engineers and 
legislators, in the present parliamentary committees. The invention of this 
terao, it is said, originated with a drunken Irishman (an engineer !), who 
endeavouring j^o give the proprietors of a road, in a hilly district, some excuse 

for au excess of cost tiyer^j^timate, hiccupped out “ that the rise over Hill 

must be an — in — n — n — gradient in their calculation.” “Is it in gradient 
you mane said the chairman. “ It — it is,” said the engineer. 

, A^hen the reasoning and formula given by Navier, in his Kssay on the 
comparisor ol competing Lyies of Railroads*, are better understood, the jargon 
and mystification w^e ftomplain of w'ill be unknown, and common sense may 
preside uurullled in poinmittees, &c., on engineering subjects. 

Railroad Acts, present Session, (June 24th inch) 

Thk following*a(lditional Railroad *B ills have received the royal assent; 

10. June 7. Brandling Junction. | V5. June 2 1 . Birmingham, Bristol, arid 

11. — 21. Loxdon ik. Dover (South- Thames Junction. 


eastern.) 


14. 

. — • „ Hull and Selby. 

New<;astle and 

North 

15. 

— „ York and North Midland- 

Shields. 


JG. 

— „ Merthyr Tydfil aniT Car- 

Cheltenham and 

Great ! 


diff. 

Western. 


17. 

— „ Deptford Pier Junction, 


14. — „ Midland ('ounties. 

« 

^ British Af)Soriation.-T-Siirt/i Meeting^ 

Thk sixth *ieeting of tlje British Asseciation for the Advancement of Science, 
IS dennitivol^' announced to commence at Bristol, on Monday, the 22nd of 
August. R v\^ll contiiiueVluriiig the whole week. The ofiicers of the associa- 
tion assemble on Saturday, the 20th of August, to make the necessary arrange- 
ments. Tliey must work on Sunday, if Monday and part of Tuesday are not 
to be lost to the members as usual. 


Patent Law Improvement Bill. 

The following notices appear in the printed votes of the House of Commons. 
We have searched the journals of the public press in vain for any notice of 
them, or for further information relating to their hnportant object. The bill 
itself is not ytt (June 25) printed for public? circulation. 

June \Ath, 1836.—“ Act (5 and- 6 Will. IV., c. 83t) read. Bill to amend 
the said act, ordered to be brought in by Mr. Mackinnon J and Mr. Hardy 

June'^Oth, 1836. — “Bill ‘to amend the law relating to Letters Patent for 
inventions, and for the better encouragement of the arts and manufactures,' 
presented and read V ;*to be, read r on Wednesday, <lSRh June, and to be 

A^changG seems to have taken place in the intended parliamentary proceed- 
ings on this subject. Whether Mr.Ma/ntinnon asked for the^pommittce for which 

• ,*> 

• Lately translated by Mr. -Maciieill, see p. 60 of fhe present volume, 
t Given #t length at p. 133 of the present volume of this Magazine. 
t Win.- Alex. Mackinnon, M.P. foi; Lytnington, 4, Hyde-Park Place. 

I John Hardy, M.P. for Bradford, 7, P^rtland-Place. 
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lio luicl f;i\en so long notice, we cannot learn; but it seems no\v he has passe l 
that point, and obtained leave to bring in a bill. The title of this also varies con- 
siderably from the words of the notice; it is more comprehensive and general. 
To this there can be no objection ; l^ut past experience, on this very (piestion, 
induccs'a fear, that by grasping at too much, little or itothing may be obtained ; 
and that the very desirable reforms of the patent law, specified in the nutice 
may ho neglected, or omitted, among the numerous provisiops which must 
necessarily be subjects (5f discussion in a satisfactory* bill for the bettor 
encouragement of the arts and manufactures. 

Patent Law Grievance. No, IV. 

The penalties indicted on the inventive genius of^ Britain during the present 
year, up to the ‘25th ult., in the shape of government stamps and fees on patents, 
amount to more than £21,000! * ^ 

N.B. This sum has been paid in ready moneij^ on taking the first stops, 
and as many of the iinentois are poor men (operatives), and a great many 
others of tliem persons to whom it v/ould he very inconvenient/ to p<iy at least 
£ 100. down, they have been obliget^ to go into debt, or mortgage or ilis>po-,e of 
their inventions, either wholly or in part, &c. 


N E W P A T V: N T S. 1 B3(>. 


ZSITGXiZSZZ. 

N. li — Tlw fiist I). Of iinnoxcd to o.uli U.itt'iit. is lli.il on wlut h it %\ ns coaled and {granted, tlu* sfi'opd, 

til, It Oil ui taMoie vvli’iilythc S|H.eitJc.ilioii nm*}* lie delivried and owrollrd T)ie alll)l^‘^ i.itioii Fm. 

Cuiiiin , •.j^mties that tfio imeiition, 8cc , is “ a conimuuiraliou fiom u tbreigiier »>!.sidiiig al^ioad,*’ 


GRANTS. 


MAY contd . 

KU). Joseph Bevckk Gerothwohl, Cam- 
bervvell-grovc, Surr,, Merclmut; foj* 
iinjiroveinents in filtration. May 28. 
— Nov. 58. For. 

181. Tr.a N( is Petit S.-miWi, 1 1 endon, Mid . , 
Fanner, for an iinprovi'd propollor for 
•steam and other ves.sels. May 81. — » 
Nov. 80. 

Tot.al, May...20.<= 

JUN,K. 

182. William Gossage, Stoke Prior, Wor ,, 
for iinprovoments in the apparatus, 
or incaiiH, use<l for evaporating water 
from*S£^tine solutions, and in the con- 
striietion of stoves for drying salts. 
.Tune 2. — Dec. 2. 

188, Luke Hebert, Paternoster-row, 
Loud.\ Patent Agent, for improved 
madiinery and processes for ectmo-* 
uiiziiig and purifying the manufacture 
of bread, a part of whi</a is appli- 
cable to other purposes. June 2, — 
Dec. 2. 

184. Baron Henry Dk Bode, Maj. Gefl. 
Uussian service, Edgware-rcl., Middx. 


for improvements in capstans. Juno 
4. — Dec. 4. 

135. Mansah Bower, Birmingham, War., 
for miprovemeiits ajipHeablc to vari- 
ous tlo.seriptloiis of carriages. .June 
7.— Doe. 7. 

188. .John Yviung, Wolverhampton, 

I’ateiit Look-smith, for iinjirovomonts 
in the making or mamiiacturing of 
metal hinges for doors and other pur- 
poses. June 7. — Dec. 7- 

137. Daniel Chambers, Oarey-st., Lin- 
» coin’s Inn, Water-closet manufac- 
turer, and Joseph Hall, Margaret- 
st., Cavendish-sq., Plumber, for an 
improvement in pumps. 'June 7* — 
Doc. 7. 

^38w Miles BEt'.RY, Chancery-lane, 

jMei^han^l Draftsman, for improve- 
ments in machinery, or apparatus for 
cleaning, purifying, and drying wheat, 
or other grain or seeds. June 7. — 
Dec. 7. 

139. Amiw Gerald Hull, Cockspnr-st., 
Charing-cross, Middx,. Esq*, for his 
invention of improvonronts in instru- 
ments *iOr supplying the prolapsed 
Utecus, June 9. — Dec. 9. 
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J 10. i^i)W4Ri) Massev, Kinjx-st., ClorkfMi- 
wc'll, AfidfLv'.^ Watchmaker, for im- 
pr<^voments io the aj^paratus usimI for 
ineasurin^T the ijropjross of vtssels 
throuji:h tile Avator, and for takiiijj 
souudinpjs at sea. Junc^llk — Dec. lit. 

1 11. Jacou Perkins, Fleet-st., Xo»rf., 
'*Civil-en^inecr ; for improvements in 
apparatus f'jr cooking. June lit. — 
Hoc. 13. • * ^ 

142. Miles Berry, Chan^ory-lane, Midd.r. 

Civil-<*ngiiieer; for improved appa- 
ratus for torrefying, baking and roast- 

. ing vegetable substances; which 
with certain modifications** and addi- 
tions is also applicable to *the evapo- 
ration and concentration of 8ac<*harine 
juices and other >^’<iuids. Juno 13. — 

• l')ec. 13. For, Comm, 

143. Alexander Ritchie, L<eeda, York^ 
Merchant ; .for an improvemen* in 
dressing and finishing woollen cloths, 
anti other Avovcii fabrics. June 13. — 
Tlec. 13. 

144. Charles Schafhautl, Dudley, Wore., 
(h‘nt- ; for improved apparatiwi for 
puddling iron. June 13. — Doc. 13. 

1 15. Thomas Vat^x, Woodftirtl-brMgo, 
I'Jase.v, Land-Surveyor ; for a inotle 
of constructing and applying a revol- 
ving harrow for agricultural purposes, 
June 13. — Dec. 13. 

1 Id. John White, tiouthamptoriy Bngi- 
neor ; itu* improvemenla on rotary 
steam-engiiios, which implements or 
parts tlft^reof are applicable to other*j 
useful purposes, .rune 1.5, — Dec. 15, 
147- James Dejedgk, B.ath, *iS'ow.,*for im- 
jjrovemonts in the construction of sus- 
pension chains for bridges, viatlucts, 
aqueduct.^ and other pur]>^seH, and 
in the construction of such bridges, 
viaducts, or aqueducts. June 17- — 
Dec. 17- 

143. .Tohn lIoPKiNs, l^xmouth-st., Clerk- 
cuwcll, Middx. ^ Surveyor; for im- 
, provements in furnaces for steam- 
engine boilers and other purposes. 
.Tune 18. — Doc. 18. 

149. Loins Oachkt, Carabridge-Heath, 
Middx. Gent. ; for improvements ^u 
machinery for manufacturing and 
producing velvets and certain other 
fabrics. June 18. — Dec. 18. 

150. Joseph Bun^^ktt, Ncwington-cause- 

way, Southwark, Wiilttow-blind ma, 
ker; for improvement«k in ’window- 
shutters, which improvements may 
also bo applied to other useful pur- 
poses. June 18. — Dec. '18, ” 

151. WAliam Watson, Livcrpool,La?M7., 

Merclwint ; for improvemeists in the 
nianufacl^riiig of sugars from beet- 
root, and other substances. June 1^. 
—Dec. 18. * 


152, .John Young, Wolverhampton, 

Patent Lock-Smith ; for improve- 
ments in manufacturing boxes and 
pullies for window-saslms and other 
purposes. Juno 21. — Deo. ‘21. 

155. RoHEiiT Smith, Mancljester, Lartc.^ 
Phigincer; for improvements in tlie 
moans of connecting metallic plates 
for the construction of -Ijoilcrs and 
other piirp<)«<«'S. .Tune *22. — l^eo. 22. 

154 . William Wright, Salford, Lane., 
Machine nudeor; for improv<'ments 
in twisting machinery used in t)ie 
preparation, spinning or twisting of 
cotton, fiax, bilk, wool, hemp, and 
other fibrous Subfetaiices. June 22. — 
l>oc. 22. 

155. (Charles Pearce Chapman, Corn- 
hill, Land., Zinc manufacturer; fijr 
im provements in printing silk.s, 
calicoes, and other fabrics. J une ‘22. 
— Dec. 2‘2. 

1^8. William Bamatt, Brighton, Susi^e.v, 
^ Founder; for improvements in apjui- 
ratus for generating and purifying gas 
fAr tile purposes of illumination. 
June 22. — Dec. 22. 

157. Hamer Si’ansfeld, Leeds, '^^ork, 
ISlcrehant; for inqirovements in ma- 
chim'ry for preparing certain thread.s 
or yiirns, and for weaving certain 
fabrics. .Tune 22. — Dec. 22. 

158. JoHiV AYoolrich, Birmingham, 
TTarM?., Professor of Chemistry im- 
provements ill* producing or*" m.aking 
the substance commonly called, or 
known by the name of, carbonate of 
bar y ta or carbonate of barytes. J uiie 
22.— Doc. 22. 

159. Henry Dunnington, Nott., Lace- 
manufacturer; for improvements in 
making or manufacturing lace. Juno 
22. — Dec. 22. 

160. John Me DAwall, Johnstone, lien- 
frew, N. Brit., luid of M.ancUebter, 
Lane., Kngincer ; for irnpro’v ernents 
in the machinery for Rawing timber, 
and iu»the mode of applying powvr 
to tile same. June 24. — Dec. 24. 

161'. GEc*nGE Rk’HAKd Elkington, Bir- 
mingham, Gilt Toy-maker j 

for an improved method of gilding 
copper, brass, and other metals, or 
alloy of metals. June 24. — Doc. 24. 

162. S-amuel Hall, Basford, ^o//.,Gent. ; 
for improvcmeiils in proiielling ves- 
sels, also improvements in steam- 
engines, and in the method or methods 
of working some parts thereof, some 
of whicTi improvements are applieablq^ 
to other purposes. June 24. — Dec. 24. 

163, Alex\ndrr Stocker, Birmingham, 
Warw, Gent. for improvements in 
machinery for making files. Juno 

I * 25.— Dec. 25. 
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Abyssinia, cloplianls, hail, cScc., in, 137 
Ac.i^lemv of Scioncos, Paris, ai>i»ointiiu‘iits 
at, 130 ^ 

Adolaide-Stroet Gallery, Gallery of 

Practical Science.) * * 

Al^;el)ra and Gt*oinetry, distinction be- 
tween, 101, 255 

Alstd)rau; Si;_*nfl -f- and — , origin of, 291 
Altitudes, on the correct modo*of measur- 
ing, 3f;4 . • 

Animal heat, new apparatus for cx.amin- 
ing, 257 # , 

Animal substances, new mode of preparing, 
335 

Antilles, tenipeijature of the, J3S J 
Arago, M., questions by, for solution, 328 
Atmospheric temperatures, noctur- 
nal, 331 

Calorific actum of the solar rays, 330 

JMj'an t<‘inperaturcs in oquuwctml 

eouiit?'ies, 332 

Meteorological jdionomena, 329 

Jiadiation of the sky, 331 

Temperature of the globe, 329 

Tliermal springs, 333 

Arnold and Dent, Messrs., their standard 
eloelv, 113 * 

f\«lnnolean Society of Society of Oxford, 
number of nu^lnbers of, 334 
Assjiy-weiglrts, Froiicli, 274 * 

A slronomical Society, their medal for 1830, 
270 . . . • 

Numhor of the Fellows of, 274 

A Strom an y, p«)pular (kmrso of, 33, 101, 308 

Astroiionu.r aiul the Universe, 308 

Cilomls, nature of the, 102 

Derivation of the term, 101 

Geodesy, sci<mco, of, 371 

Farth, axis, poles, equator, and me- 
ridian of the, 371, 372 
• — ^ Earth, circuiiiference of the, 108 
— Earth, curvature of the, 107 

Earth, density and temperature of 

the, 371 ’ 

— — Earth, .pol.ar and equatorial diame- 
ter of the, 168 

Earth, revolution of the, 369 

Earfh, spherieal form of, 102, 374 

ICarth, surface and interior of, 370 

Earth, the,*it3 vastne^, 309 • ^ 

Heavens, changes in t^e, 3^ 

— Kepler’s laws, 40 

Latitude and longitude, 372 

' Mythology and astronomy, 34 ’ 

Neural science, ^.truths of, 41 

Nautical astronomy, 370 * 

Paralla3u the, 37 

■ ■■ — Planets, Changes in the, 40 

Planets, naming of the,*34 

Polar Star and Greater Bear, IGO 


Astronomy, jicqmlar Course of. 

Stars, tixeil, probable distance of, 30 

Stars, multi]>lo, 39, * 

Stars, tjl>8orva.tion of the, 101 

Aurora Borealis at Oxford, 05 
Baily, Mr,, his memoir on Flamstcerl, 
Halley, and Newton, 83 
Barometer, remarkable dt^pression of, 270 
Becquere], M., on electro-chemical decom- 
position, 136 

Beet-root sugar, inannfacture t»f, 08 
Bi'quest <0 tlic ingenious, 340, 398 
Blood, circulation of the. Professor llo- 
ring on, 29 

Botanical Rambles near Dover, 316 
Books, reviewed : 

-j — Artisans and Machinery. By P. 
Gaskell, Esq., 123* 

Astronomical Society, Annual Re- 

porl of,* 1 97 

Doctrine of Projiortion npp^od f<» 

expanding or diminislnng drawings, 122 

Jorrard’s Alathcmatieal Researches, 

58 

Minerals and Metals, 5.0 

Nnvier, M. on Raihva,>8and Locomo- 
tive engines. Translated by M‘Neill, 00 

Optical Investigations. By the Rev. 

II. S. Johnson, /^)3 

Parnell, Sir H., on the Construction 

of (k)aches, 50 

Perspective Rectified. By Artliur 

Parsev, 195 

— — Ritchie on the Differential and In- 
tegral (Calculus, 03 

'riiroe Addresses to the Society of 

Literature ami Science at Staines. By 
the Rcr. R. .fonos, D.D., 129 

Simms’s Treatise on Mathematical 

Instruments, 205 

■ ' ■ Student’s Cabinet Library, 59 

Y oung on Xlgebraic Equations, 59 

Br^jwstof, Sir David, his relation of an 
incredible experiment, 104 
Brinkley, Dr., jnenfoir of, 197 , 

British Association and the Quarterly 
Review, 97 

R()searches of, on geology, 7f> 

Sixth Meeting, 401 » 

on the Tides, 17, 20 

Brussels, weather at, 273 
Canton and Macao, temperature of, 00 
Cast-iron ag|||pned by water, 275 
[•Caustics, i^^Stigatien of, 193 , 

Cavern of Giiac^ra described, 356 
Chemistry,* a popular Course of, 180, 233, 
293 

— — Affinity, 241 

-• — Air, decomposition of, 297 

— Alchemy, 180, 30P - 
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Chemistry, a popular Course of. 

Alkahest, the, lUl 

Alkalies, decompositiou of, 207 

— Amalgam, 241 
-- ■ ■ Analysis, 241 

Animated n.atiiro, 1 05 . 

— - Attraction of colicvsiuii, 233 

Ca])illary attraction, 239 

, Chemical action, the laws of, 70 

Combustfion, supportois of, 294 

. Crystal, origin of tlic term, 238 

Crystallization, 235 

Definite proportions, tlioory of, 302 

Distillation, 241 

Earths, decomposition of, 297 

Elements, 293 

Elements, the ancient, 294 

Elementary substances, 294 ‘ 

Elements, imponderable, 296 

Elements, mechanical properties of 

tlie, 294 

Elixir of life, 183 

Experimcmtal chemistry, 184 

Filtration, 238 ^ 

Fire not an element, 297 

Gases, properties of the, 204, <100 

Heat, agency of, 234 

H'liflaminahlo substances, 295 

Metals named, 181 

Metals, pliysical characters of, 295 

Metals, chemical properties of, 296 

Nomenclature, abstract of, 298 

Philosopher’s stone, the, 180 

Porosity and shrinkage, 239 

— — Repulsion, 240 ^ 

Results, familiar chemical, 186, 187 

Salts, chemical, 236 

Silver and mercury experiment, 2^0 

Solids, elementary, 295 

Solution and evaporation, 235 

Sublimation of camphor, 237 

Syii thesis, 241 

Transmutation, 180 

— Water, decomposition of, by Caven- 
dish, 297 

Coach-springs, improvement in, 140 
Coast-survey, national, of tJic United 
States, 138 , 

Comet, the, of 1835, appearance^, of, 136, 
242, 248, 249 

Cometary system, on tfie, 242 

* Comets, eccentricities of, 245 

— — ElUp.ses, 244 
— — Identity, 245 

Number, 246 

Orbits, 247 

Perihelion passage, 250 

Return, 243 

Cometary ^id Planetary ^^ms, dis- 
tinction of, 247 ^ 

Damoiseau and Pont<5coulant on, 249 

Halley, Encke, and Dlcla^comets of, 

246 

Halley’s comet, 1'36, 242, 248, 249 

Laplace, on Halley’s comet, 248 « 

Lexel’s lost comet, 248 


Corn, preservation of, in granaries, 212 
Cross-hill, the, in Fifeshire, 2()8 
Current-meter, Saxton’s, descrijition of, 
108 

Death, uncertainty of the signs of, 273 
Dovor, botaniiyil rambles near, 315 
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• Edited liy John Hullah. 

^ TOGETHlsn YlTir * 

Indices, and 'fables showing the Psalms applieahV to the Morning and Evening 
Services of the Sunday.s, and*otlier Holy-Days, througliout the Year, 
according to the Form and Order of the Book of * 

Common Prayer, 


In these Editions of the Psalter, each, or one or more portions of each of the Psalms, 
i.s set to an appropriate Tune ; and Avord of each A'erso is placed under the note te 

which it is to be sung. The Avork, therefore, forms a complete Pbaltn Book, for those 
Avho do not, as weH as for those avIio do join in congregational sin^^ng. 

Each Vokiine contains, Three HinidrecJand Fifty Pages of Music, besides the Indices 
and Tables, aiic| cA'ary Volume, whether of the Score, or ot the Separate Voice Parts, 
being printed yago for page, perfect*unifornijty extends throughout the whole Series. 


Edition T. 

The PSALTER, with the Tunes in Score, Set for Four 

Voices, with Accotnpaniments for the Organ or Piano-forte. Folio Edition. 
‘Price, hound in Cloth and Lettered, 24s . ; Ilalf-hound, Morocco, Gilt edges, 28^. 

Thih Edition is adapted for the Organ Desk, the DraAving Boom, '•r the Studj'. 

* Edition II. 

The PSALTER, with the'Tifne^ in Score, Set for Four 

.'Voices. Svt’er-Royal Octavo. price, bound in Clotii and Lettered, 1«V. ; 
Half-bound IStorocco, Gilt Edges, 17f. 

This Edition is in Score, AA’ithout Accompaniments, for use in Church, and for practice in Families. 

^ Edition III. • 

* * The PS Alter, with the Tunes set in separate Voice 

Parts, viz.; — SOPRANO, AKTO, TENOR, and BASS, in distinct Volumes. Price, 
bound in Embossed Roan, Gilt edges, 6s.; and in Morocco, 8s. 6d, each.** 

These Volumes of Separate Voice Parts are ornamentally printed in boolscap Octavo, uniform ^ii 
size AviUi of the most approved editions of the Cbtmnon I’riy'er, Chiurch Services, &c. 

Edition IV. 

The PSALTER, 'jgeith theTupes set for the separate Voice 

P^ts, each in a Volume, as jjjLbove. Price, bound in Coloured Sheep, 2». ; in 
Embossed Roan, Gilt edges, 2«. Gd., per Volume. 

Xu the ^ame size as the Nonpareil TwenW-fours Editions of the Prayer Book^t aud adaptetl by its 
cheapness to general use, and gratuitous distrlnution. . ' ' 
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New Works and New Editions. 


The Student’s Manual of Ancient History; pon- 

iaining the Political History, Geographical Position, and Social Slate of the 
Principal Nations of Antiquit}’'. By W, C. TAYLOR, LL.D., T,C^D, 
Third Edition, enlarged. Ct/. * • ^ 

• 

The Ktudont’s* Manual of MoifcriY History; the 

Rise and Progress of the Principal European Nations, their Political Tlistoi^y, 
and the Changes in their Social Condition; with a^IIistory of the Colonies* 
foumlcd by Europeans. l$y W. C. TAYLOft, LL.D., T.C.D. Tliird 
Edition, cnlarge<l. 10^. Gd. 

Th(^ Jjifo and Services of* General Eord Harris'. 

By tlie Rioht lion. S. IL LUSIIINCfTON, late Govrruor of Madras. With 
Portrait, &c. A Now Edition, rcv<.sed, in a Pocket Volume.® In the Presn. 


Gjillus; or, Roman Scones of tlio Ago of Augustus: 

illustrative of the Manners and Customs of the Romans; from the German of 
Professor BECKER, of Loip.sic. Witliilllustrations. Nearly Rewhj. 

Cliariclihs; or, Illustratioiis of tJieTrivaRj^ Life- and 

Manners of the Greeks. From the German* of Professor *BECKER. To 
follow the imhlicatlon of Galliis. 


Arundinc^s Cami, »sive Musamm Captabiugionsiuiu 
Lusus Canori, collcgit jpque edidit HENRICU8 DRURY, M.A. New 
Edition. 12 j. «, 

• » Travels in f ho. Track of tiro Ten Thousand Greeks; 
^ ^ . . . . . ^ 

being a Geographical and Descriptive Account of the Expedition of Cyrus 

and of the ^ictreat of the Ten Thousand Greeks, as related by Xenophon. 
By WILJ JAM FRANCIS AINSWORTH^ F.G.S., F.R.G.S., Surgeon 
to the' late Euphrates Expedition. In the Press, ^ 


Travels and 'Resciarches in A'sia Minor, Mesopo- 

tamia, Chaldea, and Armenia; by W. F. AINSWORTH, in charge of the 
Expedition sent by the Royal Geographical Society, and the Society for 
Promoting Christian Knowledge, to fhe Christian Tribes in Chaldea. Two 
Ir oUinies, 'A ith Maps and Illustrations. 24ff. 



Tho 


.■A. 

Ecclesiastical Areliitectiiro of Great Britain, 


, dTrom tijc CnnqiitiSt to t^c 3l\cfonitation. 

By 

. HENRY BOWMAN, Arcliitcct, and JAMES IIADFIELD, Archifoct. 


■ JI-,fASniAT|i:i) liY VIEWS, PLANS, ELEVATIONS, SECTIONS, AND DETAILS Ql" 
TUE VENKllAUtE KELICS oF ANTIQCITV WITH Wl/lCH 
^ THIS COUNTIIA’ SO RICHLY ABOUNDS, 


^ \vn u * 

HISTORICAL VND DES(,'r1ptIVE ACCOIA^TS OF THE RISE, PROORESS, AND 
Dli^VELt>rMENT^OF fllE SE\ ER VL STAPLES OF ARCHITECTURE. 


WIT] ISl'AN DING that many Works iilnstratis^o of the ArchUectiire of 
the Mithl^o Ages have heen* published within tlie la^^t few years, it is 
uiideiiiahle that one is still wanted, wliieh would ])resejit a well-selected series 
of authentic and genuine examples froid the remains (-if that arcliiteetural 
oxiiherauce whicli existed in this country during the four centuries following the 
C'On(j[ue.st. * ' * 

Though these venorahle remains are ahundant in many paids of tills country, 
they cannot he studied on the spot to any extent but at a great expense, and by 
few individuals; and it becomes therefore a matter of extreme importance to all 
who desire a revival of genuine and worthy Cliureli Architecture, to he enableil, 
flirongli tlic medium of descriptions ami illustrations, to study these ancient 
remains at a trij\hig cost. * ' 

The design ^hc ])resent Work is to furnish at a cheap rate illustrations of 
the liest spec^njipn* of the Kcele.«<iastical Reinahis in this country, conhriing tho 
selection to such as may be excellent in tlesign, adapted to modem practice, and 

iiot too elaborate or ex])Ciisive in execution. 

» 

The specimens will for the most part consist of Country Cliurches, which are 
those best suited for imitation, and most adapted to the wants of the present 
age, but most of v.dii<fli are comparatively little known : the examples hitherto 
diosen for jnihlication being chietiy those which are either remarkable for their 
sj)lciidour, and therefore not of much practical valiie, or interesting from their 
great antiquity, and for that very reasoti fmqueAtly possessing little or nothing 
V suited for imitation; belonging, as they generally did, tc\ an age and state of 
society widely different from our own, * * 

Among .the subjects given will be some of great excellence, which have 
very recently suffered destruction, but of which drawings were made wliile 
* th(?y Avere in existence. AI^o, sueji speciiiiens of ancient Stained Glass and Church 
Furniture as may, in the ophiion of the Autliors, be of sufficient excellence. ■ 

•l'’he Work will bo published in Numbers, from one to three of wKich will be 
devoted to^each church. A condensed History of the different Styles of Christian 
Architecture will be added, together with a copious Index», in which the examples 
given will be ay^ngeJ both alphabetically and chronologically. 

It is intended to bring Ait one Numbbr at least every month, and as the 
Authors have already accumnlatbd a great guantity of sketches and measurements 
from twenty-seven of the English counties, they ay ill be enabled to do this with 
perfect regularity, 

q 3 
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Now Works and New Editions, 


An Introductory Lecture, didiv^ert'd at Kinj^’s Col- 

li;go, lionclon, <m Fri<lay, February 2n<l, Jiy J(41[N IIULLAII, 

Professor of V'oeal Music iu tlio College. Ja, 


. Hullfiirs Grauiuiiir of VcK^iil MiisiiS for^tho use of' 

Public Schools and Classes of Adults. Royal octavo,«7.s’., liouiid. 

Illustrations to Ilullali’s Vocal Grammar, for t^i<i 

use of Teachers. The Set of Thirty, price £2. . • 

Part Music, in Score and iir* Separate . 
Voice Parts, 

.Edited by*' John' Ilullafi. 


Ifullali’s Part Music, tliouoh edited and published 

with an especial view to the Classes and Upper Schools for the Study and 
Practice of Part Singing, now prevalent throughout the Cotintry, is equally 
adapted to the use of Families, Schools, or Associations, wherein Vocal Music 
forms a part cither instruction or 'amusement. " 

Tho Part Music is divided into Classes, according* to tlic^nnmbcr oC Voices 
for which it is arranged, and pu’olished otfcasioiially in^^I^i^ipbers; every 
Number contains both Sacred and Secular Pieces. 


Class A. Music in Scoin*, and in Separate Voice 
Parts, for Four Voices. 

Of this Class Nine Numbet's have been published. Price for the Music in 
Score, 2if. fie/, per Number; for each of the separate Voice Parts (Soprano,, 
A*lto, Tenor, and I3ass,)»a/. per Nulnber^ 

The First Volume contains Numbers I. to VI., (the Sacred and Secular 
Pieces beijig bound in distinct V olumcs,) at 9^, per V olumc for the ^core, ^ 
and 3^. each for the separate V oice Parts. ’ • 

• , Class B.' Music in i^eore for the Voices of 
'Women and Children. 

Numbers I. to IV. are already published, price Qd, each; to be continued. 


Class C. Music in Score for the Voices of Men, 

Nos, I. to III. are published, price Bd, each ; to be continued. 



Published by JoJin W. l^arkc^r. 
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•llo.yal ^oclcly of LiLcraturo. ]Vio<>T}i])hi{i l>ritaa- 

ii'usil Litoraria, a Literary History of tlio United Kin;^ilojii, arraunjod in 
Chronological Order, and commencing with the Anglo-Saxon l^oriod. T^nh- 
Ti^shed under the SiHKMutcndonco of \hc lioydl Society of Literature. 
Vol. I. Octavo, 12^*, 

T]io Journal of' the Statistical Society of I^oikIoil 

^Puidished Quarterly. 2if. GcL 

, ■ » — — ■ .... 

Th/^ .Journal of tlie Iloyal Asiatic Society. Nos. 

’1. to XIV. ().s. Published Occasionally. 

» ^ 

Public'ulions ol* tlio Oainbri(li>;(^ Antiquarian Society. 

Nos. 1. to VJl. (^^ontinned Occasionally. ^ 


Pulilidied by Authority. * 

Minut<‘s of the Coiniiiittoo of Council on JCdiiea- 

lion; for 1842—1'}; with Aiipendices and Plans of School House's, (h*. Also, 

Tlu' Mbuit('s for the years 1839-4(}» 1840-41, and 

1841-42. ,5s. (>/. each;* 


REPORT’ OF SPECIAL ASSISTANT POOR-LAAV 
COMMISSIONERS ON TUE 

Employment of Women and Childrmi in A^riiail- 

iuro. Presented to J.^rruune}U, hi/ Co unmind Her Majesty, Octavo. ‘3&‘. OV. 

- - a 

• 

Tb<? Physical and Mo 4 *a], OHuditioii of the Chil- 

. dren and Young Persons employed in Mines and Mauiihi^durcs. 2a*. 


Official Information on Charities. Digests of the 

* PjiBp<^ts presented to Parliament, .by Ooinmaiid of Her JMajesty. Arranged 
in Counties, with an espcyjial view to general circulation, and published at 


tli^ following prices: — 


lledford . . 

4P, 

d. 

y 

Durham — 

.V. 

. 1 

d. 

1 

*•. 

Middlesex, \ 

d. 

Berks 

.1 

6 

Bssox 

. 2 

oJ 

including 1 4 

6 

Buckingham! 

0 

Gloucos'ter . 

. 1 

6 

London . . ) 


Cambrldgo 

1 

0 ^ 

•Uoroford ... 

. 1 

6 

Monmouth .. 0 

9 1 

Chester 

. 1 

6 

Hertford 4 . . 

. 1* 0 

Norfolk A 2 

U 

Cornwall . 

. 4) 

9 

Huntingdon. 

. 0 

9<i 

Northampton 1 

0 

Cumberland 1 

0 

Kent 

. a 

6 

Northum- 1* 

0 

Derby 

. 1 

6 

Lancaster. . . . 

2 

6 

•berland f 

pevon . . . 

. 2 

6 

Leicester - , . 

. 1 

6 

NottUtghata. . 1 

0 

Dorset . . . 

. 1 

0 

Lincoln 

. 2 

6 

Oxford 1 

6 


lUitUind .... 

'Salop ...* 

SoiiioriiCt, in. | 

cUul.Iiribtol ) 
Souttiampton 

Stafford 

Suffolk 

Surrey, inolu--] 
ding South- ^ 
vrarlc j 


». a. 

0 9 

1 <i 

3 G 
1 0 

2 0 
2 0 

1 6 


s/ d. 

Sussex 1 O 

Warwick .... 1 6 
Westmoreland 1 0 
Wilts 1 (> 

Worocfatcr . . 1 6 
York, R Rid. 1 0 
>> N. ,, 16 

„ W- ,, a o 
North Walc< 2 (> 
South Wales 1 6 


General Cliarities, awl Sitramaries of Charity IVoperty ami Income. Vil 



Elementary School Books, 

Published under the* Sanction of ^ 

The Committee of Council on Education. 


ilic T*‘lionic 'Method of Heading. 

, Tlio First PFoiii(^ Tloacliiiiij Book, Avith Notes exflii- . 

natory of tho Method and Ciistruction for Toachiiig.' ^ • ' 

The Seeoiitl Pliqnie RetKlini*' Book. * 

Fifty Wall Tahh'ts, eontainin/^- thv Exorcises in the 

First Phonic Heading Book. , , 

The Reading’ Frain<\ .with tlio Letters and Pictures 

employed in the IVletliotl. • * 

Arithmettc. 

Exorcist'S in Aritlnnofic, for Elementary Schools, 

after the Method of Pcstalozzk 

Tko Tal)lets rt'quired in Teaching' tho Method, on 

Four largo Double Sheets, mounted on Canvas, and Varnished. 

Writing. 

A Maiuial of oir* tho Method of Mid- 

hauser, adapted to J^glish Use. In Two Parts. Vart 1. Analysis of tho 
Method. Pait II. Application of tlic IVIethod. 7Vith IBatcF?^. 2.y. (k/. 

AVritiiio’ M<)d('ls (the' Sot of'FoVly), Mounted foi* 

the Use of Pupils. Price 2s. ' 

A^inging. 

Maiuial for Tcat^hin^ <ni tho Method of 

AVilhcm, adapted to Ihiglish use hy JOIIN IJULLAfl. Parts 1. and II. 
2s. Od. each; or bound {ogethcr, 5s. 

C 

The Exercises and Figures for the use of Pupils. 

Three Books, Gd. eaoh. 

5 «. • 

Largo Sheot.s, ooutaining the Exercises and Figures, 

for the use of Teachers. Whccts Nos. I. to C., in ton parcels of ten numbers 
cacli, price* }s. 6d. per parcel. , ^ • 

Drawing. 

, A Maiiiial. of Model-I>rawing from Solid Foriifs; 

■witli a Popular View of Perspective;' adapted to the Instruction of»Classesin 
Schools and Public Institutions. By BUTLEU WILLIAMS, C.E., F.G.S. 
Octavo, with Shaded Engravings of the Models, and numerous Wood-Cuts, 15s. 

Instructions in Drawing from Models, for the use of 

Elementary Schools. Abridged from the fcitegoing MannuL With numer- 
ous Illustrative Wood-Cuts, and Outline Figures of the Models, price 



Collections in Popular Literature. 

XT teen frequently suggested to tlie Publisher, that he might render an 

acceptably service to the friends of Education, and greatly assist those who 
desire to promote the intellectual amnsoment of the people, by producing a 
se^jes of Popular Books, at low prices, cjjlculatcd, by their uncxceptionahlo 
t<mdoncy, for general use m families; from which School Libraries might be 
formed, Reward Books selected, and Lending Libraries supplied; which, on 
account of their cTonveilipuf ^rm and size, would hi welcome as Fireside and 
Travdiiing Companions; books, in short, wliich might be found instructive and 
eirCcrtaining wherever introtjuced. 

These suggestions he is n#w carrying out, in compliance with certain con- 
ditions, nard*ely, that the works produced shall be unexceptionable in subject 
and in treatment; theft^tho series be sufficiently varied to meet the requirements 
of jSi classes of readers; and that each book sliall be complete in itself, and 
procurable for a ?lnall sum. 

The C>OLLECTiONS IN POPULAR LiTERA'itJRE will, thcrofiBrc, embrace most of 
the features of an £ncyclopa?dia, thoiigli tlie sjibjocts will not be divided into 
fragments, or scattered over many ^volumes; each subject being trea^d with 
fulness and completeness, and its information brought up to the prcjsent time. 

The Plan will embrace new and improved Editions of certain Standard 
English books, but the majority of the works will be newly wi|^tcn, translated, 
compiled, or abridged, for the present purpose; and the volumes will appear 
from time to tim^ in sufficient variety to extend simiilt.'^neonsly, and in duo 
proportion, tli^ various bitinchcs of Popular Literature. The whole will he 
prepared with g.iijespecial vieV” to’tlie diffusion (/f sound opinions — to the pro- 
mulgation of valuable facts and correct principles — and to the due indulgence 
of general literary taste. » 

It is not intended that this series shall form a periodical, according to the 
strict acceptation of tlyit term. Several works are already published, and 
others will quickly follow ; they will all be nnlfornily bound in cloth and 
l^tero^. There will be no necessary connection between the various works, 
except as regards general appearance, anrf ea^, being complete in itself, may be 
lirfd separately nevertheless, the volumes, distinct, yet*tmitorin in their objcv»t, 
will together form a valuable library, and may be collected and classified under 
the following heads: , 

I. * j PopxiW History. ' 

U^pder the comprehensive title of Ilij^ory, we purpose giving affi extensive 
* series of interesting and instructive works. Among these will be carefully- 
considered narratives of, some of those moral t&inpest^ which have so often 
agitated the worW, when men have continued a long course of disobedietfCe to 
the laws of God and the recogp^ed laws of man. Wo shall make it our 
business to record the change of a jdynastJ-, the rise and career of a monarchy a 
usurper or a ruler, whose nctkns have thrown a new aspect on the political 
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institutions of a country ; we shall trace the rise and progress of g^reat com- ^ 
niercial or manufacturing enterprises, wlierchy the wealth and prosperity of a 
nation have been obviously increased; we shall notice the train of events 
whereby tlio prevalent or established religion of a country has been changed,. 
These and other subjoci.s »f a like Character will oiftablc us to bring up 
stores from a mine peculiarly rich in instructive and entertaining mattcr.r 

' It is of course impossible, in such a notice as thi.«, to include all the featurcvS* 
of so important a division of our Collections 'in Popular Literatu^be as 
History; hut some idea may he formed of it from the following list: ^ 

A History of the Invasion of Russia by Njl^ioleon Honaparte. 2s,' 6cl. 

The Lord and the Vassal : a Familiar Fxpositiqn of the Fcpdal System 
in the Middle Ages ; with its Causes and Consequences. /?/ the Press. 

A History of the French ‘Revolution ; its Caiifles and Consoqucncc.«- 
Newly written for this Collection. Jn the Press, 

The Ruins of Rome and their Historical Associatiofis ; including an 
Account of the Modern City and its%Inhabitants. Jn the Press. 

The Private Life, INlanners, und Customs of the Ancient Romans. From 
the French of D’Arnay ; caiefuUy edited^, and forming a valuable work for 
study amusement. In the Press. 

Constantinople and its Historical Associations; with sorao Account of 
its Institutions and the Manners and Customs of the Peo])h‘. 

History the Trading Communities of the Middle Ages. 

Trading Coininunites of Modern Timvs. 

The Ruins o^ Athens and their Historical A'ssociatiorto.; with Notices of 
the Modern City and its Inhabitants. ' 4 * 

The following arc in course of plcparation-for tlic Press :* ^ 

A History of London, Ancient and IModcrn . . . A History of the En- 

dowed Schools of Great Britain .... The Incas of Pern, with some Account of 
tlic Ruins of their Greatness .... A popular iTi story of the British Army .... 

A popular History of the British Navy .... The Sicilian Vespers. 

• 

IX. Popular Biography. ^ 

. One of the most useful 'and pleasing forms under which knowledge ban be 
presented to the general reader is ttiat of the Biography of distinguished men, 
who have contribute?! tuthe progress of tSiat knowledge in some one or other of 
its various departments. But it too frequently happens, that the biographical 
notices of great men consist rather of personal, trivial, and unimportairt- details, 
than of a clear and broad outline of tkc iiifluonce which they exerted upon the 
pursuit and upon the age in which they were disitinguished. The true object 
of Biography is, w l,ule tracing the puigress of an individual, to show not 6nly 
what result his active life has procTuced on the well-being of hi^ fellow-men, 
but also the position, which he occupies as one of the ‘'great ^ndmarks in the 
map of human nature.” , • « « 

Yet we are not satisfied wdth a biography ‘which regards its subject in his 
public capacity alone : we are naturally curious to iiscertain whether the same 
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qojalitlcs Ayliich rendered him celebrated in public, followed him likewise into 
private* life^ and distinguished him there. We regard, wuth interest, in his 

• private capacity, the man w'ho has been the originator of much public good : 
we look with an attentive eye on his behaviour when he stands alone, when 
hi^iativu impulses are under no external ^‘xcitcmeijt, when he is, in fact, ‘“in 
the undress of one who has retired from the stage on which felt lie had a 

# part to sustain.” • « ■ • 

• • I t 

9*** a detail of the pnhlift and private events in the life of a distinguished 
ipxin, do not alone suffice to form a just estimate (jf his character. The reader 
reqftires to be made acquaffited with the state of a ])articnlar branch of know- 
ledge, at iiiG tine whan the individual appeared, whose eflbrts extended its 
boundaries. Withoyt this it is impossible to estimate the worth of the man, 
br*tho blessings and advantages conferred iipo^ society by bis means. 

• On the otlio^ band, in tracing ttic history of any particular branch of know- 
ledge unless connected with Biograjdiy, wc lose sight of individual eflbrts; 

^ they are mingled ^vith the labours of othor.*^, or arc absorlifed intt> tbc history of 
the Avhole, and arc consequently n 4 > longer indi'^idiuilizcd : bonce we are liktdy 
to fail in recognising the obligations due to our distinguished countrymen, or 
to deprive of their just merit those of our foreign hretlircn, whose useful lives 
have influenced distant lands as well as their own. ^ 

With these views it is propos^Ml that each Biography shall consist of three 
distinct portions ■» • ^ 

1 The Itistor^ of a*pitrticnlar department of knowledge, up to the time 
when the indi^dyal appealed whom its houndaries were extended. 

2, A general sketch of the life of such individual, with particular details of 
the improvements eflected by him. 

• 3 The progress of such branch of knowledge, from the date of such im- 

provements up to our own times. 

The following foriti part of this Division: 

, Smeaton and Lighthouses; a Popular Biography, with an Historical 
*Intit)duction and IScquel. 2ir. « 

Linmetis and J ussieu ; or, the Rfse ahd l^rogrcss of Systematic Botany. 2s. 
Cuvier and his Works; or, tlie Rise and Progress of Zoology. 2^. 6r/, 
Sir Josejih Banks and the Royal Society, lu the Press. 

• Sir Htimphrey Davy and the Safety Lamp, Li the Press, 

^ These will be followed! by : , 

Brindley and Canall .... Watt and the Steatn-Engine .... Wedgwood 
anifl Pottery .... Telford and Roads ayd Bridges .... Oaxtort artfl the Printing 
Press . . Galileo and the Telescope .... Sir Isaac Newton and the Progress 
of Astroriomical Discovery . .•. . Sir Christophef.Wrea and St. Paul’s Cathedral 
.... Addisoif atid the English Essayists .... Jeromy Taylor and some Account 

of his Times and WorfewS . . . , Wilberfoiuo and the Slave Trade, 

* 

Each work being a Popular Biography, with an Historical Introduction and 
Sequel. 
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ITT. Populai’ Science and Art. 

Wlien we contemplate tlie arts and processes of civilized life, we cannot but 
be struck with ^the vast amount of invention and ingenuity ricquired for their * 
gradual development. Not an article of clothing Ox of furniture, not an instru- 
ment, implement, or machine, could have been brought to the state in wliich 
yre find it, without many successive steps of invention, due to different min4,s, 
supplied at different times, and brought to light in different countries. But in 
devoting several of our volumes to the Useful Arts, we shall not be unmindful 
of the fact, that Art is the application of 8cionce to a practical end. It dsr 
])roposcd, therefore, under the comprehensivp title oi Popular Science and A rt, 
to include portions of our knowledge of animate and inanimate nature. The 
object will be to assist the general reader to regard with an jptelligent eye the 
varied phenomena of nature, ^;o gi'atify the laudable desire of understanding 
what ho secs, and of preparing him in some* measure to enter more fully upon 
the study of a given subject. In this way, it is hoped to effect a useful pur- 
pose, by connecting Science and the Useful Arts ; for “ it is not, surely, in the 
country of Arkwright, that the Philosophy of Commerce can be thought inde- 
pendent of Mechanics; and where Davy has delivered lectures on Agriculture, 
it would be folly to sjiy that the most philosophic views of Chemistry were not 
conducive to the making our valleys laugh with corn.” 

The Useful Arts employed in the Production of Food. 2s 6d. 

The Useful Arts employed in the Production of Clothing. 2s, 6d, 

The Useful Arts employed in the Construction of Dwelling Houses. 

2s. 6f/. 

The Writing-Desk and its Contents, taken as a Text for the Familiar 
Illustration of many important Facts in Experimental Science. 2s, • 

The above works arc already published in this Division, and others on the*,- 
folio* tving subjects are in cc/urse of preparation: 

Examples of Mechanical Ingenuity .... The Philosophy of the External 
Senses .... Ancient and Modern Modes of Measuring Time, with curiou^IHis- . 
trations of the Application of Clockworfc^. . . . The Itise and Progress of Agri- 
culture .... The Natural History of Birds and Insects injurious to Farming and 
Gardening . . The ponders of the Microscope .... Mathematical Magic.* * 

The Fine Arts will also form an interesting portion of this Division. The 
object will be, in a few popular histories, to trace the origin, rise, and progress 
of Sculpture, Painting, Engraving, Music, &c., and fcheii^ influence on mankind. 
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IV. Popular Voyages and Travels. 

^ . FeV subjects arc more attractive than the narrative.^ of celebrated travellers- 
Althcyigh they t(!ll us.of beings who speak anothei^ tongue, inhabit a ditferoiit 
dim differ altogctlior from ourselves in maimers, customs, dress, and institu- 
tjlons — yet the sympathy which man feels for his fellows makes us delight in all 
the details which talent and •enterprise procure for us. The personal narrative 
of the traveller lias als»a great charm ; we seem to participate in his dangers, 
ejccitcments, and pl^surca; we add to our knowledge in his company; and the 
'If.itith and sincerity which pervade the narrative, make us feel a personal interest 
in the narraton. It is intended 4o reprint some of the narratives of our old 
English Navigators, especially thpse of Discoveries, which have had most influ- 
ence on the progress of Geographical Kiu^wledge. It will not be an objection 
that these eminent men lived at*a period -of time distant from our own ; for 
their narratives are full of truth, told with plain simplicity. • 

But the important labours of modern travellers will not be forgotten. Tn 
describing several interesting portions of the earth ‘s surface, we shall avail our- 
selves of the most trustworthy^ individuals, and by a careful comparisQu of 
statements and details, w-:* hope to present graphic descriptions of some of the 
most celebrated countries of tiic world; as well as. of those which have only of 
late years been e.^plored, ^ Many voyage* of discovery have had their proceed- 
ings .recorded in large quartos, the price of which places them above th(3 reacli 
of the general reader, while their scientHic details render them unfit for popular 
use : a digest of these works, containing an epitome of the lighter portions, and 
the results of the scientific discoveries, may prove acceptable. 

* -rhe following works are in a forward state for publication : 

The I^ife, Adventures, and Discoveries of Captain William Dampier ; 

' including a , History of the Buccaneers of America. 

Captain Cook and the Circumnavigation of the Globe. ^ 

An Overland Journey and a Steam Voyage to India. 

• Voyages and DipjoVeries in the South i^olar Regions. 

Voyages and Discpveries in i&io Northern Polar Regions. 

^ * Voyages and Discoveries in Australia and Polynesia. 

' « 

it * " ' 

To these will be added digests of Travels aird Adventures in various Coun- 
tries of the Oid and New Worlds. 
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V. Popular Tales and Fiction. 

• 

The desicjn of this Collection embraces many favourite oM works, 'which,, 
thon^h containing much tint has instructed and delighted our predecessors, are, 
nevertheless, but ill adapted in their original form for general perusal, ifcsnong 
these may be reckoned some" works of fiction, the excellencies of which are oftEw 
obscured by a grossness of style not uncommon ',at the time when 'they w^re 
compo.scd, but which justly excludes them from family nyiding in Uie present 
day. Such works would be acceptable if freed from olijeetionable passages ; 
and in undertaking to accomplish this reform, without detriment to the spirit 
of the original, the Publisher relies on the approbation of a hfige class of per- 
sons, who will thus be enabled to place in the hands of the young, purified 
editions of those romantic and intef?.stiiig tiilos which arc nliturally sought for 
by youthful readers, whoso Hands they njight otherwise reach, tainted with 
their original impurities. Every work will be prepared P'r this series by a 
careful editing, in order to suit the general tone of thought, principle*, and 
feeling which will pervade the whole Colkiction, and no work will be admitted, 
the’naine of whose author is associated with «“onsiderations painful to Cliristian 
feeling, good taste, or propriety. ^ « 

Among the new works intended to’'be included en this Divtsion, may be 
mentioned a series of tales, illustrativf* of the mrnnew and cus,^oms of the people 
of difierent climes. 

The Life and Adventures of Peter Wilkins, a Cornish Man. C’arefully 
revised and corrected. .Tv. 

The most Delectable History of Ileynard tlio and of lii.s Son 

Iteynardine. A revised version of an old Romance. 2.9. 

Van-ti, the Chinese ^Magistrate; and other Talcs of Other Land.s‘ 2.9* 

Norah Toole, a Talc of Irelaud;^aiid other Talcs illustraVvo of National 
and Domestic Mannerjf. 2s. 

The IMerchant anc! the Friar; or. Truths and Fictions of the Middle 
Ages. A New Edition, revised by the Author. /« t//e Press. ‘ , * 

Stori<?« of Emigrants, or, Life in , Canada, the United States^’ "-(ind? 
Australia. ' ’ 

Carlo the Courier, or the Travellers^ in Italy; Annette Darville, or, the 
French Market Girl,^ and Herman StuIt,^or the German Peasant. Tales illus- 
trative of Life on the ContincuJj. In one Volume. ♦ 

Tire Ufe and Acfventurcs of Robinson Crusoe, newly re;\dsed; with an 
Introduction, and numerous Illustrati<^n&. 6 , 
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VI. Popular Miscellanies. 

^ Under thi^ head will be publiahod, work-s of a miscellaneous nature which 
do noj: fall strictly under aiiy of the foregoing Divisions, or which may inckido 
sevcjiil of those Divisions. ?Vinong the former may be mentioned a short series 
yf works on in-door and out-door amusements, th(j object of which is to furnish 
yieftug poisons with sourccH of auiusenient, innocent in their kind, and licalthfiil 
in their aj^licatioi' boyi to mind and body. Among the in-door amu.scments 
may be mentioned .a volume whicli is nearly ready for publication on the game 
^frChess. Experience has shown that where Chess is introduced as an amuse- 
ment into famj^ies and schools, it everts a highly beneficial influence, by exciting 
a ^tasto for more exalted sources of reerpation than arc afforded hy ffcnnes of 
chance^ w hich so Jar from producing a beneficial influence on the mind, arc apt 
to. disturb the temper, excite animosity, aud/osy.ir a spirit of gambling. Chess, 
on the contrary, is an effort of ptire skill; it gives healthy exercise to the 
mental powers ; it rotpiires caution and forbearance on the part of both players ; 
it leaves the victor satisfied with having wu)n the game without tfe*additional 
stimulus of *a stake;’ and it entails no humiliation on the vanquished, but 
rather proin])ts him to greater exertion*!. Wo ])ropose, therefore, to give the 
history and^antup-uties of the gai^e^of Cfliess, together fwith a series of Easy 
Lcssoils, the oibje^t of which will bo t(^ nial<^ the young student acquainted 
with a few *Of%hJ leading leaturos of the priiicii)al opcning.s, that ho may form 
sonic idea of the richness of the territory of Chess, and to add a selection of 
Chos.s Problems. Chess Problems form one of the most attractive departments 
of the game; they enable us, more perhaps than anytliing else, to appreciate 
the' subtle skill and ift.sources of a first- rate player, and tend to elevate Clu'ss to 
^ tl»c rank of mathematical science. I 

* ^Among the works which include several of^the foregoing Divisions, ig one 
in four vohtn\s, illustrating the Progress^ of tlie Year, wherein the information 
given is arraCligc'd under the form of Dnily Readings^ All the varied phcn<^mena 
of nature, the animals, ^ the plants, the minerals, assume •different phases, 
^ ncfiiiS^ing to thej:neans and^ acquirements of the observer, the progress of science, 
and the climate under w^lich iJic dcs^ijriptioiis are given. As science advances, 
the descriptions of naturilists admit of modification and addition in order to 
^#ep pace with the jirogress of disc^fe^cyy; hence our Ye^r-books^equirc renewal 
from tiniij to time. The present is attempt to furnish a seasonal aefount 
of the natural phenomena of* the year, in coriformitjf with the present state Of 
knowledge. *The wojk, l|pwever, will not be confined to natural history, but 
will be varied with notices o£ the arts, antiquities, manners and customs, of our 
native country; choice selections from*our prose writers and poets; and a series 
of papers expressly adapted for Sunday reading, so that off whatever day, and at 
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whatever season, the book be taken iip, something appropriate of an instructive^ 
and amusing nature may be found, calculated either for family reading 'or soli- 
tary perusal, as a fireside inantial, or a travelling pocket companion. 

7'he following arc among the works intended for this ptirtion of thp 
Collections ; ^ 

Chronicles of the Seasons, or, the Progress of tljo Year; a OournfC. 

of 7)aily Instruction and dmusement from the Pop alar » Details of the Natural 
History, Science, Art, Antiquities, and Biograpliy of our Pathcr-Lai*^. In 
Four Books. ^ 

Book tlie First, containing the Months of Jarfaary, February, apd Mare!i, 

Book tlic Second, containing April, May, and June; price 3^^ (w?. each. 

The History, Antiqnitic.s, and Curiosities of the Gaipe of Chess; includ- 
ing a Selection of Games, illustrative of the various Ojfenings, Analysed 
Explained for the use of ^"oung Players; together with a Clu>ice Selection of 
(J’ht'ss l*iohlcii]s. 

Hie Sea — the Highway of the World ; or the History and Practice* of 
Navigation in Ancient and Modern Times, familiarly exydained. 

The Houses of all Natiotis;*or, some , Account, Historical and Descriptive^ 
of the PKigress of‘ National and Domestic Architecture in aB Parts and Ages of 
the World.* • 

7 fie Games and Sports of the Ancients and Moderns. 

An Account of Shipw’recks, Fires, and other Calamities, at Sea. 


V „ 

< 

The w’orks named in this Prospectus are those only whicii will immedi- 
ately appear. Other works will from time to time continue to be added to each 
of the several Divisions of the Co LLKOTioNS in Popular JLiteraturr. 


London; Jolm W, Pftrk^r, Publislier, West Strand', 






